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PREFACE. 


The  science  of  chemistry,  by  the  aid  of  which  we 
ascertain  the  composition  of  bodies  in  general,  to- 
gether with  the  various  modifications  which  this 
composition  may  undergo,  affords  two  very  different 
methods  of  procedure,  each  of  which  possesses  cer- 
tain advantages.  It  is,  however,  more  especially  in 
a  Treatise  on  Chemistry,  and  while  describing  the 
actual  condition  of  chemical  science,  that  an  author 
feels  himself  called  upon  to  pronounce  in  favour  of 
one  or  the  other.  A  few  words  of  explanation,  there- 
fore, are  here  necessary. 

The  first  method  of  procedure,  the  most  simple  and 
classic,  consists  in  investigating  the  elementary  prin- 
ciples of  bodies,  and  their  various  combinations.  It 
is  thus  that  chemists  have  described  oxygen,  hy- 
drogen, sulphur,  the  different  metals,  etc.,  and  the 
combinations  resulting  from  their  reciprocal  action. 
This  method  has  been  exclusively  adopted  by  the 
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authors  of  the  most  extensive  and  valuable  treatises 
on  the  science  of  chemistry ;  nor  have  they  failed  to 
carry  out  the  same  plan  in  relation  to  organic 
chemistry.  But  as  in  this  last  we  have  no  longer  to 
deal  with  simple  bodies,  the  nature  of  immediate 
principles  becomes  now  the  object  of  research. 
The  method  of  extracting  these  principles,  and  of 
obtaining  them  in  a  state  of  purity,  is  therefore 
treated  of ;  the  eflFects  of  various  chemical  re- 
agents, and  their  reciprocal  actions,  are  duly  inves- 
tigated, as  well  as  the  organic  compounds  of  which 
these  principles  form  an  integral  portion,  and  the  part 
which  they  perform.  It  is  thus  that  in  all  works  on 
chemistry,  a  portion  is  devoted  to  the  subject  of 
organic  chemistry,  which  is  treated  of  in  the  manner 
just  described ;  it  is,  moreover,  upon  this  same  plan, 
that  MM.  Robin  and  VerdeU  have  lately  published 
an  excellent  Treatise  on  Anatomical  and  Physiological 
Chemistry^  in  its  special  application  to  the  study  of 
the  immediate  principles  of  organized  bodies. 

The  second  metliod  of  procedure  is,  it  is  true,  less 
simple,  we  might  almost  say  less  logical ;  but  it  is,  at 
the  same  time,  more  useful  to  one  who  is  already 
initiated  in  the  science  of  chemistry.  In  adopting  this 
method,  we  investigate  the  composition  of  different 
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substances  as  they  are  presented  to  us  in  nature. 
We  endeavour  to  ascertain  how  their  various  con- 
stituent elements  are  associated,  how  they  react  upon 
each  other,  of  what  variations  they  are  susceptible, 
and  how  the  composition  of  such  substances  may 
be  altered  thereby. 

It  is  thus  that,  in  inorganic  chemistry,  the  com- 
position of  rocks,  earths,  and  minerals  has  been 
studied ;  while  by  the  application  of  chemistry  to 
the  vegetable  kingdom,  the  composition  of  the  dif- 
ferent parts  of  plants,  of  their  juices,  fruits,  etc., 
has  been,  in  a  great  measure,  elucidated. 

Lastly,  it  is  thus  that,  in  animal  chemistry,  the 
composition  of  each  organic  tissue,  and  of  the  fluids, 
(such,  for  instance, as  the  bloody  the  m^7^,the  urine^  etc.,) 
is  ascertained ;  and  the  different  modifications  investi- 
gated which  each  may  undergo  in  health  and  disease. 

It  cannot  be  denied  that  this  method  of  procedure, 
more  especially  as  regards  animal  chemistry,  is  far 
more  useful  to  the  physiologist  and  physician  than 
the  mere  study  of  immediate  principles. 

This  synthetical  method  of  procedure  is  better 
adapted  to  physiological  and  pathological  researches ; 
it  becomes  more  readily  and  certainly  identified  with 
them,  and  is  not  at  variance  with  the  ordinary  logical 
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method  by  which  those  researches  are,  for  the  most 
part,  carried  out.  Many  treatises  on  chemistry  have 
been  published  upon  this  plan.  The  first,  the  most 
complete,  and  the  most  justly  esteemed,  was  that  of 
Simon.  Some  years  afterwards,  M.  Lheritier  pub- 
lished, in  France,  a  Treatise  on  Pathological  Chemistry^ 
which  did  not  meet  with  the  success  it  merited. 
More  recently,  M.  Lehmann,  in  Germany,  published 
a  similar  work,  which  did  not,  however,  supersede 
that  of  Simon. 

Since  the  publication  of  these  treatises,  patholo- 
gical chemistry,  both  in  France  and  elsewhere,  has 
made  great  advances.  Numerous  researches  have 
been  made  and  published,  relative  to  the  different 
pathological  changes  which  the  solids  and  fluids  of 
the  human  body  may  undergo.  It  is,  therefore,  with 
the  intention  of  collecting  and  arranging  in  a  con- 
venient form,  all  that  is  at  present  known,  that  we 
have  decided  on  publishing  a  Treatise  on  Pathological 
Chemistry  in  its  Application  to  Practical  Medicine. 

We  cannot  here  impress  too  strongly  upon  the 
mind  of  the  reader  the  fact,  that  we  have  in  no  wise 
attempted  to  write  a  work  on  chemistry,  but  rather 
to  make  an  application  of  chemical  facts  to  medicine 
properly   so   called,   and   especially  to  pathological 
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anatomy.  We  shall  now  briefly  state  the  views  by 
which  we  have  been  guided  in  the  composition  of  this 
treatise,  and  the  plan  which  we  have  adopted. 

The  work  is  divided  into  six  chapters. 

The  first  is  very  short ;  it  is  devoted  to  the  study 
of  the  two  fluids  which  contribute  to  the  formation 
of  the  blood :  the  Lymph  and  the  Chyle. 

The  second^  the  longest  and  most  complete,  is  ap- 
propriated to  an  investigation  of  the  Blood.  In  its 
composition,  we  have  adopted  the  following  method 
of  procedure,  from  which  we  have  never  deviated, 
when  examining  a  fluid,  a  healthy  tissue,  or  a  patho- 
logical formation.  We  begin,  then,  by  stating  the 
plan  upon  which  the  analysis  of  the  blood  is  to  be 
conducted.  We  then  enumerate  the  different  imme- 
diate principles  which  it  contains,  and  then  proceed 
to  their  individual  consideration,  stating,  at  the  same 
time,  the  modifications  which  each  may  undergo, 
whether  in  health  or  in  disease.  We  then  consider, 
synthetically,  the  composition  of  the  blood  in  health, 
and  the  variations  which  are  compatible  with  this 
condition.  We  then  pass  on  to  the  pathological 
changes  of  which  it  is  susceptible.  These  we  trace, 
not  only  in  the  chief  classes  of  disease,  but  likewise 
in  each  affection  specially  considered,  and  we  con- 
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elude  by  a  statement  of  the  practical  consequences 
to  which  a  knowledge  of  these  modifications  of  the 
blood  may  lead. 

The  third  chapter  is  appropriated  to  an  investiga- 
tion of  the  Fluids  secreted  hy  the  conglomerate  glands. 
We  examine,  in  succession,  the  saliva^  the  hile^  the 
pancreatic  juice^  the  urine^  the  spermatic  fluids  the  milk^ 
and  the  tears  ;  treating  of  each,  in  a  manner  similar 
to  that  previously  adopted  with  regard  to  the  blood. 

The  fourth  chapter  is  devoted  to  an  examination  of 
the  products  oi  Secretion^  whether  solid^  liquid^  or  gaseous^ 
furnished  by  the  organic  membranes.  The  mucous 
membranes  and  their  mucus^  both  in^health  and  in  dis- 
ease, here  afford  a  subject  for  consideration.  We 
then  pass  on  to  examine  the  special  modifications  to 
which  the  secretions  derived  from  the  mucous  mem- 
brane of  the  digestive  organs,  of  the  respiratory  ap- 
paratus, of  the  genito-urinary  passages,  and,  lastly,  of 
the  nasal  passages,  are  liable.  The  second  portion 
of  this  chapter  contains  an  account  of  the  products 
furnished  by  the  serous  membranes^  while  the  third  is 
devoted  to  the  subject  of  the  cutaneous  secretions. 

The  Jifth  chapter  contains  an  exposure  of  the  very 
scanty  results  which  science  possesses,  relative  to  the 
normal  composition  of  the  Tissues^  and  to  the  patholo- 
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gical  changes  of  which  they  are  susceptible.  This 
chapter  is  rather,  in  fact,  a  summary  of  the  desiderata 
of  science  in  this  respect,  than  a  catalogue  of  results 
already  acquired. 

Lastly,  the  sixth  chapter  is  devoted  to  the  consider- 
ation oi  newly  formed  pathological  products.  It  is  thus 
that  we  have  successively  treated  of  the  chemico- 
microscopic  history  o£pus,  tubercle,  and  cancer. 

During  the  whole  course  of  our  labours,  we  have 
borne  in  mind,  that  the  work  which  we  now  offer  is 
especially  addressed  to  the  physician,  and  that,  as 
such,  it  should  afford  him  a  simple,  concise,  but,  at 
the  same  time,  complete  account  of  the  actual  condi- 
tion of  science,  relative  to  the  chemical  composition 
of  those  fluids,  tissues,  and  organs,  which  he  must 
constantly  be  under  the  necessity  of  examining,  in 
his  endeavours  to  contribute  to  the  advancement  of 
science. 

October  Ist,  1853. 
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If  we  admit  that  the  science  of  medicine  is  entitled 
to  its  elevated  rank,  not  merely  on  account  of  the 
benefits  it  confers,  but  from  the  high  and  rational 
basis  on  which  it  is  founded,  we  must  likewise  admit, 
that  by  a  knowledge  of  this  basis  alone  can  we 
secure  for  it  such  a  position  in  the  hierarchy  of 
science,  as  is  its  due.  Public  opinion  is  too  often 
divided,  and  public  estimation  too  often  diminished 
in  these  matters,  simply  because  the  fixed  principles 
and  axioms,  on  which  the  science  really  rests,  are  so 
often  doubted  and  denied.  These  doubts  and  denials 
arise  from  various  sources,  which  it  is  needless 
here  to  mention;  but  it  would  seem  clear,  that  if 
we  can  accomplish  their  removal  upon  rational  prin- 
ciples, or,  in  other  words,  if  we  can  prove  by  an  ana- 
lysis of  our  human  composition,  that  the  materials  of 
which  it  consists  and  the  changes  to  which  it  is  liable 
are  amenable  to  certain  laws  over  which  we  possess 
a  certain  measure  of  control,  we  then  remove  much 
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of  that  conjectural  portion  of  its  essence  which  pre- 
judice and  ignorance  lay  hold  of,  to  turn  to  their  own 
account. 

We  all  know  what  modern  chemistiy  has  done 
towards  the  advancement  of  science  in  general,  but 
we  do  not  all  know  what  Physiological  and  Patho- 
logical Chemistry  have  done  towards  the  advancement 
of  medical  science  in  particular.  What  is  their 
object  1  what  is  their  business  ]  To  shew  us  what 
we  are  made  of, — To  tell  us  in  what  the  principles 
of  life  and  disease  consist, — To  describe,  both  by 
analysis  and  synthesis,  the  nature  of  those  elements 
and  compounds  of  which  the  human  machine  is  made 
up,  and  by  which  its  movements  and  support  are  regu- 
lated ;  and  to  shew  us,  above  all,  the  nature  of  those 
conditions  in  which  deviation  from  health  consists, 

Without  such  knowledge,  what  rational  ground- 
work has  our  science  to  stand  on  ?  How  can  it  resist 
the  charges  so  often  made  against  it?  How  can 
quackery  and  distrust  do  otherwise  than  prevail? 
The  former,  in  fact,  ignores  all  this ;  catching  a  hold 
of  the  passions  and  therefore  of  the  public,  it  appeals 
to  feelings  and  so-called  facts,  rather  than  to  theories 
or  principles;  and  thus,  instead  of  furnishing  us  with 
aught  like  a  rational  groundwork  to  rest  on,  whether 
as  regards  premises,  inferences,  or  conclusions,  it 
satisfies  itself  with  the  number  of  cases  it  can  enlist 
and  the  number  of  cures  it  has  performed. 

All  this,  however,  is  nothing  new ;  we  are  aware 
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of  the  ravages  which  quackery  has  committed,  but 
we  are  not  aware  of  the  ways  and  means  by  which 
they  may  be  removed.  These  alone  can  be  furnished 
by  an  intimate  knowledge  of  the  structure  of  the 
human  system,  in  both  its  healthy  and  its  diseased 
states.  We  may  blame  our  neighbours,  the  French 
and  Germans,  for  their  minuteness  and  prolixity  in 
conveying  a  knowledge  of  the  latter,  and  hold  cheap 
their  labours  at  the  bedside  of  the  patient ;  but  there 
can  be  little  doubt,  that,  by  means  of  such  labours, 
they  have  aflforded  an  insight  into  our  science,  or 
rather  into  our  art,  for  which  the  true  physician,  of 
whatever  country,  must  feel  himself  under  a  debt  of 
gratitude. 

Now,  to  obtain  this  insight.  Pathological  Chemistry 
has,  among  other  branches  of  our  profession,  been 
brought  into  requisition,  and  here  we  come  at  once 
to  what  may  be  called  a  modern  science.  For  in 
proportion  as  new  types  of  civilization  have  produced 
new  types  of  disease,  must  the  aggregate  of  those 
laws  which  regulate  the  latter  gather  itself  up  into  a 
new  science.  So  long  as  Chemistry  limited  its  inves- 
tigations to  the  objects  of  the  external  world,  and 
confined  itself  to  the  elements  and  compounds  around 
us,  rather  than  tvithin  us,  so  long  was  it  compara- 
tively useless  as  a  curative  agent.  But  now  that  it 
has  taken  so  diflferent  a  direction,  and  become  so 
powerful  an  instrument  in  shewing  us  how  the  ele- 
ments of  nature  and  human  nature  are  assimilated ; 
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when  it  has  shewn  us  how  those  elements  may  be- 
come modified  by  the  application  or  removal  of  dif- 
ferent agencies  and  influences ;  and  when,  above  all, 
it  can  throw  such  light  on  the  diagnosis  of  disease,  it 
of  course  becomes  a  new  instrument  in  the  hands  of 
the  physician,  and  renders  that  path  clear  which  was 
once  so  confused. 

Were  there  no  other  motive  for  the  translation  of 
the  present  work,  it  would  be  sufficient  to  make  us 
think  that  it  may  prove  acceptable ;  but  when  to  this 
is  added  the  known  fact  of  our  neighbours  having 
devoted  such  enlarged  and  enlightened  attention  to 
the  subject,  and,  above  all,  the  high  celebrity  of  its 
authors'  names, — names  which  for  the  last  twenty 
years  have  been  associated  with  many  important 
researches  relative  to  the  Pathological  Chemistry  of 
the  human  body, — still  more  do  we  feel  assured  that 
our  labours  will  not  have  been  entirely  in  vain. 

We  deem  it  right  here  to  state,  that  for  conveni- 
ence sake,  the  French  measurements  have,  in  most 
instances,  been  retained;  such  as,  the  gramme  (15 
grains)  ;  the  metre  (39  inches)  ;  the  millimetre  (^th 
to  ^th  of  an  inch).  We  have  had  the  less  scruple 
in  so  doing,  from  the  conviction  that  these  measure- 
ments are  now  tolerably  familiar  to  the  majority  of 

the  profession. 

S.  T.  Speer. 

Eton  House,  Cheltenham, 
Oct.  25th,  1856. 
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PATHOLOGICAL    CHEMISTRY. 


CHAPTER   I. 

OF    THE    FLUIDS    WHICH    CONTRIBUTE    TO    THE 
FORMATION  OF  THE  BLOOD. 


OF  THE  LYMPH. 
The  lymph  is  the  fluid  conveyed  by  the  lymphatic  vesaels. 
Being  extremely  diflficult  to  procure,  in  quantity  auflicient  for 
the  purposes  of  analysis,  our  information  respecting  it  is  very 
limited.  We  shall,  nevertheless,  attempt  its  description  in 
accordance  with  the  few  documents  which  we  possess. 

The  lymph  is  a  thick,  viscid  liquid,  of  a  yellowish,  or  greyish 
yellow  colour,  with  an  occasional  reddish  tint.  Owing  to  the 
fibrin  which  it  contuna,  it  coagulates,  on  being  isolated,  almost 
immediately.  Upon  the  admixture  of  lymph  and  chyle  in  the 
thoracic  duct,  depends  the  power  of  coagulation  which  this 
latter  fluid  possessea 

Examined  under  the  microscope,  the  lymph  presents  a  few 
scattered  globules.  They  are  smooth,  spherical,  of  a  yellowish 
tinge,  smaller  than  the  blood  globules,  and  vary  in  diameter 
from  0.00*  to  0.003  of  a  millimetre." 

The  Goagulum  formed  by  the  lymph,  on  being  exposed  to  the 
air,  assumes  a  reddish  hue.  The  best  method  of  procuring  this 
fluid  is  to  place  an  animal  upon  a  very  small  allowance  of  food, 
and  then  to  seek  for  the  liquid  contained  in  the  thoracic  duct, 
which,  by  this  process,  will  be  found  entirely  free  from  chyla 
*  A  miilimiirt  it  He  0.03937  of  an  inch. 
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The  coagulability  of  the  chyle  was  long  known  to  be  in 
inverse  ratio  to  the  amount  of  aliment  absorbed.  This  admits 
of  an  easy  explanation,  since,  as  we  have  said,  its  coagulability 
depends  on  admixture  with  the  lymph.  The  more  abundant, 
therefore,  the  chyle,  the  less  easily  will  it  coagulate. 

We  know  of  but  three  analyses  of  human  lymph,  which  we 
subjoin : 

Analysis  of  Gmelin. 

Water 961.0 

Solid  matters 39.0 

Fibrin 2.5 

Albumen 27.5 

Chloride  of  sodium,  phosphate  of  soda,  and  potash        2.1 
Extractive  matter,  and  lactate  of  soda    ...        6.9 

Analysis,  by  Marchand  and  Colbery,  of  lymph  taken  from  a  wound 

in  a  marCs  ankle. 

Water 969.26 

Solid  matters 30.74 

Fibrin 5.20 

Albumen 4.34 

Extractiye  matter 3.12 

Liquid  fat 2.64 

Chlorides  of  potassium  and  sodium,  alkaline  sul-'\ 

phates  and  carbonates,  sulphate  and  phosphate  >  15.44 
of  lime,  peroxide  of  iron ) 

The  following  analysis  of  lymph  drawn  from  the  thoracic 

duct  of  a  man  who  had  died  of  ramollissement  of  the  brain,  and 

who  had  taken  nothing  but  a  small  quantity  of  water  for  thirty 

hours  before  death,  was  made  by  Lheritier  : 

Water 924.36 

Solid  matters 75.64 

Fibrin 3.20 

Fat 6.10 

Albumen 60.02 

Salts 8.25 

We  have  quoted  these  analyses  chiefly  with  the  view  of 
shewing  how  little  we  know  of  the  subject.  They  afibrd  simply 
an  approximation  to  the  probable  composition  of  the  lymph  ; 
and  we  do  not  hesitate  to  say  that  the  physiology  and  patho- 
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logy  of  this  liquid  have  yet  to  be  investigated,  and  their  history 
written.  We  speak,  moreover,  of  a  history  based  upon  positive 
chemical  and  physical  data,  and  not  upon  a  variety  of  absurd 
hypotheses 
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Of  this  fluid  we  likewise  possess  but  few  analyses,  especially 
as  regards  man.  Experiments,  however,  made  upon  animals, 
have  enabled  us  to  study  it  with  care,  and  to  ascertain  the 
part  which  it  plays  in  the  process  of  digestion.  The  chyle  is 
that  liquid  which  circulates  in  the  lymphatic  vessels  of  the 
intestines,  %,e.,  the  lacteals.  During  digestion  alone,  do  these 
vessels  contain  chyle ;  at  other  times  they  are  merely  filled 
with  lymph,  as  in  other  parts  of  the  body. 

In  order  to  obtain  the  chyle  in  its  greatest  purity,  the  animal 
must  be  destroyed  at  the  moment  when  the  digestive  process 
has  attained  its  maximum  of  intensity.  In  man,  chance  alone 
can  afford  an  opportunity  of  procuring  and  analyzing  this  fluid. 
It  is  usually  taken  from  the  thoracic  duct,  where  it  is  always 
found  mixed  with  a  certain  quantity  of  lymph ;  and  this  it  is 
which  vitiates  the  majority  of  residts  afforded  by  analysis,  and 
prevents  us  from  ascertaining  the  exact  composition  of  pure 
chyle. 

Pure  chyle  is  an  opaque,  white,  lactescent  fluid :  it  is  not 
coagnlable,  and  when  found  to  possess  this  property,  it  must 
be  attributed  to  the  admixture  of  a  certain  quantity  of  lymph. 
Microscopic  examination  shews  it  to  be  composed  of  a  trans- 
parent fluid,  in  which  are  suspended  different  species  of  glo- 
bules or  particles,  of  which  the  following  are  the  most  important : 

1.  Spherical  particles  of  exceedingly  small  dimensions,  re- 
sembling fine  dust     Their  diameter  cannot  be  ascertained. 

2.  Larger  globules,  resulting  from  an  agglomeration  of 
the  elementary  granules.  They  are  round,  and  clearly  defined, 
almost  transparent,  and  vary  in  diameter  from  0.006  to  0.01  of 
a  millimetre.     They  are  granular ;  and  it  is  even  possible  to 

1» 
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discern  the  manner  in  which  their  agglomeration  takes  place. 
As  both  the  molecular  granules  and  the  composite  globules  are 
dissolved  by  ether,  it  is  evident  that  they  are  composed  of  fatty 
matter. 

3.  Lastly,  we  sometimes  find  lymph  globules,  as  described 
in  the  preceding  chapter. 

The  above  microscopic  appearances  maybe  readily  accounted 
for  when  we  call  to  mind  that  the  chyle  is  chiefly  composed  of 
fatty  matters  that  have  been  reduced  to  a  state  of  extreme 
division  by  the  pancreatic  juica  The  presence  of  chyle  may, 
therefore,  be  considered  as  subordinate  to  the  existence  of  fatty 
matters  in  the  ingested  aliment,  i.e.  to  their  increase  or  decreasa 

Chemical  Analysis  of  the  Chyle  in  Man,* 

Water 902.37 

Solid  matters 97.G3 

Fibrin 3.70 

Fat 36.01 

Albumen 35.16 

Extractive  matters  soluble  in  water  and  alcohol     .  3.32 

Extractive  matter  soluble  in  water  only         .         .  12.33 

Salts 7.11 

We  do  not  consider  it  necessary  to  allude  here  to  the  expe- 
riments made  by  the  same  author,  as  well  as  by  Tiedemann, 
Gmelin,  and  Nasse,  upon  the  chyle  of  the  horse,  the  dog,  and 
the  cat,  etc.  The  elements  are  almost  identical  in  each,  viz.,  a 
liquid  containing  a  large  proportion  of  water,  and  about  an 
equal  amount  of  albumen  and  fatty  matter. 

It  would  be  out  of  place  to  discuss  here  the  part  played  by 
the  chyle  in  the  animal  economy,  or  to  examine  its  formation, 
its  origin,  and  the  changes  which  it  undergoes  when  it  enters 
the  blood  This  is  a  purely  physiological  question,  with  which 
we  have  nothing  here  to  do. 

In  a  pathological  point  of  view,  then,  little  has  been  done ; 
and  the  diflBculty  of  procuring  this  fluid  will  always  prove  an 
obstacle  to  those  who  would  attempt  its  analysis. 

*  This  analysis  of  cfajle,  taken  from  the  thoracic  duct  of  a  man  who 
had  suffered  the  punishment  of  death  by  suspension,  is  due  to  Roes,  and 
is  the  only  one  we  possess. 
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OF    THE    BLOOD. 


SECT.  I. 

ITS      HISTOBY. 

The  history  of  those  numerous  works  of  which  the  blood  has 
been  the  subject  from  the  remote  periods  of  antiquity  up  to 
the  present  day,  comprises  three  distinct  phases  or  epochs.  The 
first,  which  includes  a  long  succession  of  ages,  is  a  history  of 
the  various  hypotheses  which  have  been  formed  relative  to  the 
composition  of  the  blood,  rather  than  one  of  positive  research. 
Yet,  these  hypotheses,  which  have  undergone  almost  as  many 
variations  as  there  have  been  different  systems  of  medicine, 
once  enjoyed  considerable  favour :  they,  in  fact,  constituted  the 
basis  of  the  humoral  system  in  its  divers  aspects ;  and  albeit 
now  sunk  in  oblivion,  we  do  not  conceive  it  right  that  they 
should  be  passed  over  in  silence,  and  shall  therefore  endeavour 
to  describe  them  succinctly. 

The  second  phase  in  the  history  of  the  alterations  of  this 
fluid,  includes  the  first  positive  researches  of  which  it  was  made 
the  subject.  These  researches  comprise  various  qualitative 
analyses,  which  have  afforded  numerous  and  interesting  docu- 
ments relative  to  pathology  and  physiological  chemistry. 

The  third  phase,  of  which  the  history  extends  but  a  few 
years  back,  comprises  an  exposition  of  the  quantitative  analyses 
of  the  principal  elements  of  the  blood.  It  is  only  since  the 
commencement  of  this  period,  that  our  knowledge  of  the  altera- 
tions of  the  blood  has  proved  capable  of  advancing  physiology 
and  pathology,  and  of  throwing  light  upon  various  pathoge- 
netic questions  of  importance. 
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First  Period. 

A  history  of  the  opinions  which  have  successively  held  sway 
in  the  scientific  world,  relative  to  the  blood  and  its  alterations, 
would  be  that  of  humoralism  in  general ;  for  the  part  attri- 
buted to  the  blood  by  the  ancients  is  almost  invariably  so 
entwined  with  that  which  they  imagined  the  other  fluids  to 
perform,  that  it  is  difficult  to  separate  them. 

Before  Hippocrates,  it  seems  doubtful  whether  even  an  hypo- 
thesis had  been  framed  relative  to  the  alterations  of  the  blood. 
At  this  epoch  first  arose  a  belief  in  the  modifications  which  it 
might  possibly  undergo ;  proofs  of  which  may  be  found  in  his 
writings.     Of  these,  the  following  are  the  principal  :* 

1.  "At  the  age  of  seven,  adynamia  and  discoloration  of 
"countenance,  with  humid  respiration  when  walking,  and  a 
"  desire  to  eat  earth,  indicate  corruption  of  the  blood.''  {Pre- 
notions  of  Cos,  transL  by  Littr^,  voL  v.,  p.  677.) 

2.  "If  the  weather  during  summer  and  autumn  be  dry 
"  and  windy,  this  condition  is  especially  obnoxious  to  bilious 
"  individuals :  in  fact,  it  has  a  too  astringent  efiect  upon  them. 

" The  watery  portion  of  the  bile  being  dissipated,  the 

"  thicker  and  more  acrid  residuum  remains.  It  is  so  likewise 
"  with  the  blood ;  and  hence  the  origin  of  disease  in  bilious 
"subjects."  {Of  Airs,  Waters^  and  Places,  §  10,  transL  Idttr^ 
V.  iL,  p.  51.) 

3.  "  Ardent  fever  takes  place  when  the  veins,  being  dried 
"up  in  the  summer  season,  attract  acrid  and  bilious  humours 
"to  themselves."  {On  Regimen  in  Acute  Diseases,  Syden.Edit, 
vol  L,  p.  313.) 

4.  "When  pains  precede,  and  there  are  influxes  of  black 
"  bile  and  of  acrid  humours,  and  when,  by  their  pungency,  the 
"  internal  parts  are  pained  ;  and  the  veins,  being  pinched  and 
"dried,  become  distended,  and,  getting  inflamed,  attract  the 
"  humours  running  into  the  parts,  whence  the  blood  becomes 
"vitiated,''  etc.,  etc.  {Syden.  Edit,  vol.  L,  p.  316.) 

5.  "Owing  to  this  defluxion  being  of  a  cold   and  viscid 

*  Bourgade,  These  sur  les  alterations  du  sang. 


"nature,  it  becomes  enfarcted,  obstmcting  the  passage  of  the 
"respiration  and  of  the  blood,  coogul&tes  the  surrounding 
■■  blood,  and  rendurs  it  inotionliiafl  and  stationaiy ;  it  being 
"naturally  cold,  and  disposed  to  obstructions."  (Op.  cit.,voL  L, 
p.  316.) 

b'.  "  In  many  there  was  a  superabundance  of  that  humour, 
"which  gives  rise  io  hremorrhage."  (Of  Epidemics,  hook,  I, 
Little's  TransL,  voL  ii,  p.  b'45.) 

But,  while  admitting  the  theory  reapecting  the  four  funda- 
mental humours  existing  in  Uie  human  body,  Uipimcrates  him- 
self attaches  to  it  but  a  moderate  degree  of  importance ;  nor 
does  he  by  any  means  appear  to  regard  this  theory  as  the  basis 
of  medicine  generally.  Hja  successors,  however,  attribute  more 
and  more  importance  to  the  blood,  the  humours,  and  their 
alterationa 

Plato  also  regarded  the  alterations  of  the  humours  as  the 
proximate  cause  of  the  great  majority  of  diseases.  He  supposed 
that  the  fleshy  portions  of  the  body,  when  brought  into  contact 
with  certain  visionary  triangnlar  atoms,  gave  rise  to  various 
humours,  which  infected  and  deteriorated  the  blood,  altering 
its  colour,  and  rendering  it  acrid  and  bitter.  What  was  pure 
blood,  being  thus  converted  into  bile,  phlegm,  or  semm. 

According  to  Erasistratus,  fever  depended  upon  plethora,  i.e., 
upon  an  excess  of  blood,  which,  when  it  unduly  filled  and  dis- 
tended the  veins,  rushed  into  the  arteries,  and  injected  ihe 
spiritnal  essence,  or  pneuma,  which  these  latter  vessels  were 
supposed  to  contain.  This  combination  of  the  blood  and  the 
pneuma,  set  the  body  on  fire  and  deranged  ail  its  functiona 

Asclepiades  attributed  pain  to  some  vitiation  of  the  coarser 
particles  of  the  blood,  which  becoming  too  viscid  to  circulate 
freely  (for  be  believed  in  a  species  of  spontaneous  circidaUiry 
motion  in  the  pores),  stopped,  and  over-distended  the  parts. 
In  his  opinion,  dropsy  was  due  to  the  pores  becoming  too 
numerous  and  too  relaxed,  thus  converting  the  blood  into  water. 

According  to  Areta-us  of  Cappadocia.  the  blood  and  the 
pneuma  of  phthisical  individuab  becoming  too  subtle,  it  was 
necessary  to  prescribe  a  diet  and  medicines  caimble  of  thicken- 
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in^  them ;  such,  for  example,  as  milk,  starch,  fecula  He 
believed  also  in  the  transformation  of  blood  into  bile;  of  which 
he  held  that  there  were  several  speciea 

Celsus  likewise  believed  in  the  alterations  of  the  blood.  He 
recommended  that,  previous  to  venesection,  great  attention 
should  be  paid  to  the  nature  of  the  disease ;  whether  it  arose 
from  an  excess  or  a  deficiency  of  this  fluid,  or  from  its  being 
vitiated  in  any  way.  He  moreover  forbad  bleeding,  when  the 
blood  was  deficient  or  healthy;  but  recommended  it  to  be  em- 
ployed when  diseased  or  in  excess.  "  Utrmm  superans  an 
"  deficiens  materia  Iceserit  Nam  si  materia  vel  deest,  vel 
"  integra  est  illud  alienum  est ;  at  si  copia  seu  m,ale  hahet, 
"  vel  corrupta  est  nullo  modo  melius  succurritur" 

Celsus  likewise  advises  us  to  notice  the  quality  of  the  blood 
at  its  exit  from  the  vein.  K  thick  and  black  it  is  bad,  and  the 
bleeding  must  be  continued ;  if  clear  and  red  it  is  healthy,  and 
the  flow  should  at  once  be  arrested.  If  the  blood,  when  first 
drawn,  be  black  and  viscid,  and  become  clear  and  ruddy  during 
the  flow,  it  is  a  sign  that  enough  has  been  drawn, — the  re- 
mainder is  healthy:  "Sanguis  qui  crassus  aut  niger  initio 
''  fluxerat  et  ruhere  et  pellucere  coepit,  satis  materios  de- 
"  tractum  est,  atque  quod  superest  sincerum  esV* 

Galen  propounded  a  complete  theory  respecting  the  forma- 
tion of  the  blood,  and  of  the  part  which  it  plays  in  disease. 
According  to  his  views,  the  quantity  and  quality  of  this  fluid 
are  especially  influenced  by  aliment.  The  chyle  being  ela- 
borated in  the  stomach,  passes  from  thence  into  the  mesenteric 
veins  and  liver:  in  this  organ  it  becomes  converted  into  blood. 
Its  depuration,  according  to  Galen,  likewise  takes  place  here : 
the  gall  bladder  attracts  that  portion  which  is  soft  and  yellow, 
the  spleen  that  which  is  thick  and  muddy;  while  the  kidney 
eliminates  the  watery  portion,  the  excess  of  which  would 
render  the  blood  unfit  for  the  purposes  of  nutrition.  He 
believed,  moreover,  that  the  diSerent  humours — the  phlegm, 
the  bile,  and  the  atrabile — were  derived  from  the  blood. 

Galen  asserts  the  blood  to  be  composed  of  four  elements — 
fire,  water,  air,  and  earth ;  from  which  it  derives  its  properties 
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— viz.,  heat  and  moistufa  The  bile,  on  the  contrary,  is  hot 
and  dry;  the  atrabile  dry  and  cold;  the  phlegm  cold  and 
moist. 

Th«  causes  of  disease  are  attributable,  according  to  the  phy- 
sician of  Pergamos,  to  a  vitiation  of  the  humours,  which  con- 
sists of  plethora,  or  increase  of  quantity,  on  the  one  hand,  and 
of  cacochymia,  or  perversion  of  quality,  on  the  other.  This 
latter  constitutes  what  he  designates,  putridity. 

The  blood  is  more  particularly  that  fluid,  the  modifications  of 
which  consist  of  a  superabundance  or  plethora.  It  is  in  virtue 
of  this  excess  that  it  is  enabled  to  flow  towards  organs  which 
usually  contain  none,  and  thus  to  produce  inflammation.  An 
excess  in  point  of  quantity  is  rare  with  respect  to  the  other 
humours,  albeit  it  may  occasionally  occur:  it  is  more  especially 
by  their  deterioration  or  corruption  that  they  alter  and  vitiate 
the  blood.  Such,  in  fact,  is  the  origin  of  the  cachexise.  Fever 
is  engendered  when  the  mass  of  blood  becomes  heated,  agitated, 
and*  inflames  the  whole  body.  "  Vacant  id  malum  corporis 
feh^em"  When  this  is  the  case,  the  pulse,  the  use  of  which 
is  to  cool  the  blood  and  to  free  it  from  the  excrementitious 
particles  by  which  it  is  infected,  becomes  stronger  and  fuller ; 
and  if  this  be  not  suflBcient  for  the. purpose,  it  becomes  still 
more  frequent.  When,  on  the  contrary,  the  heat  diminishes, 
and  the  blood  no  longer  requires  to  be  cooled,  the  pulse  becomes 
slower  and  smaller.  General  putrescence  of  the  blood  produces 
fever, — or  rather,  putrid  fever.  There  are  several  kinds  of 
fevers,  each  of  which  corresponds  to  a  special  putrescence  of 
this  fluid. 

Lastly,  Galen  reconmiends  blood-letting,  in  all  cases  where 
it  may  be  deemed  necessary  to  diminish  the  mass  of  the  blood, 
or  to  carry  off"  noxious  materials  "  Quando  copiosior  sitjusto 
aut  pravus/' 

From  this  rapid  summary  we  see,  that  the  doctrine  respect- 
ing the  alterations  of  which  the  vital  fluid  is  susceptible,  finds 
a  place  in  the  medical  literature  of  the  earliest  ages.  It  is, 
however,  founded  solely  on  hypothesis;  and  to  hypothesis 
alone  did  the  ancients  recur,  in  order  to  explain  the  phenomena 
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observed-  Nevertheless,  these  hypotheses — or  rather,  the  theoiy 
of  Galen — were  admitted,  with  but  little  opposition,  for  fourteen 
centuries ;  during  wliich  period  the  diflerent  schools,  among 
■which  we  may  reckon  the  Arabian,  did  nought  but  comment 
upon  liis  doctrines. 

In  the  seventeenth  centnry,  several  great  scientific  diseoveriee 
gave  a  new  and  powerful  impulsion  to  biematology.  The  cir- 
culation of  the  blood  was  discovered  by  Harvey;  the  thoracic 
duct  and  the  lymphatic  circulation  by  Pecquet;  while  science  in 
general,  under  the  influence  of  Galileo,  Bacon,  Descartes,  etc, 
waB  by  degrees  brought  back  into  a  more  natural  channel — that 
of  direct  experiment.  At  this  period,  moreover,  chemistry, 
although  still  based  upon  views,  many  of  which  were  erroneous 
and  hypothetical,  began  to  furnish  results  susceptible  of  appli- 
cation to  human  physiology  and  pathology. 

Hunioralism,  then,  continued  to  exist  in  the  scientific  world, 
its  explanation  alone  having  undergone  a  change ;  the  study  of 
the  modifications  of  heat,  cold,  dryness,  and  humidity,  being 
replaced  by  an  inquiry  into  the  action  of  acids,  alkalies,  salts, 
ferments,  etc 

Sylvius  de  la  Boe  was  the  first  to  attempt  a  classification,  or 
rather,  a  theory  of  the  alterations  of  the  blood,  in  accordance 
with  tlie  chemical  views  of  the  epoch.  He  considers  these 
alterations  as  divisible  into  four  distinct  classes,  depending 
upon  changes  occurring — 1.  In  its  objective  qualities;  2.  In 
its  quantity ;  3.  In  its  circulation ;  4.  In  its  fluidity. 

1.  Of  Uie  objective  qualities  of  the  blood. — Under  this 
head,  De  la  BoS  studies  its  colour,  smell,  taste,  and  tempei-a- 
tnre;  he  notices,  moreover,  the  bnSy  coat  as  being  the  result 
of  inflammatory  action. 

2.  0/  the  quantity  of  the  blood. — He  admits  that  it  may 
be  increased  (in  plethora)  or  diminished. 

3.  Of  the  fioui  of  blood. — Tlie  flow  of  blood  in  the  vessels 
may  be  accelerated,  slackened,  or  arrested.  Its  prolonged 
stagnation  produces  inflammation ;  from  whence,  at  a,  subse- 
quent period,  result,*  its  fermentation  and  tj-ansformation 
into  pus. 
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4.  Of  the  fiuidity  of  the  blood. — When  an  exceaa  of  acid 
or  acrid  material  is  fonned  in  the  blood,  its  viscidity  increases; 
this  produces  stagnution,  obstruction,  inflammation,  and  fer- 
mentation. The  fluidity  of  the  blood  Is,  on  the  other  hand, 
increased  in  malignant  fevers  and  in  the  plagne.  Food,  drink, 
poiaons,  ete.,  are  so  many  causes  which,  althongh  acting  in 
different  ways,  tend  to  prodnce  these  resnlts.  Sylvius  de  la 
Boe  here  notices  the  effects  produced  by  the  injection  of  alka- 
line salts  into  the  vessels,  which  he  found  to  augment  the 
fluidity  of  the  blood,  whilst  acids,  similarly  employed,  coag- 
ulated it. 

Such  is  the  theory  of  Sylvius ;  founded,  indeed,  upon  the 
observation  of  facts,  and  upon  experiments  made  on  animals; 
while,  for  an  explanation  of  the  phenomena  observed,  he  trusts 
almost  exclusively  to  hypothesis. 

Amid,  however,  these  hypothetical  views,  we  find  certain 
facts  noticed,  which  have  now  attained  the  rank  of  accepted 
truths  in  the  hierarchy  of  science,  Such,  for  instance,  as  the 
stagnation  of  the  capillary  circulation,  in  certain  morbid  con- 
ditions of  the  blood,  and  under  the  inSuence  of  cold ;  the 
dissolution  of  the  blood,  under  the  influence  of  alkahes  and  of 
certain  poisons ;  a  want  of  alkalinity  in  the  blood,  and  the 
possibility  of  its  transformation  into  pus. 

The  theories  of  Sylvius  have  found  advocates  and  supporters 
in  Vieussens,  Bellini,  and  Kamazzuil. 

The  discovery  of  the  blood  globules  by  Leeuwenhoeck,  im- 
parted a  new  direction  to  the  study  of  this  fluid  and  its 
changesL  The  investigation,  however,  became  more  generalized; 
physics  and  mechanics  being  appealed  to,  in  conjunction  with 
chemistry,  in  order  to  explain  the  alterations  of  the  blood  and 
the  i>art  which  they  played  in  disease. 

Boerhaave  was  the  first  to  iutrwluce  mechanical  principles, 
as  hearing  upon  the  subject  of  the  hlood  and  its  modifications. 
He  admitted  three  important  changes  to  which  it  was  liable ; 
and  these  he  held  to  be  derived  from  the  food. 

1  and  2,  An  acid  acrimony,  or  glutinous  viscidity  of  the 
bluod,  is  produced  by  the  abuse  of  farinaceous  aliineiK,  or  of 
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raw  fermenting  fimits,  which  acquire  within  the  body,  the  same 
qualities  which  moist  heat  would  produce  in  them  under  ordi- 
nary circumstancea  This  acid  humour  and  viscidity,  origin- 
ating in  the  digestive  organs,  renders  the  blood  pale  and 
glutinous,  and  produces  obstruction  and  concretions  in  the 
vessels. 

3.  Alkaline  acrimony  of  the  blood  is  due  to  another  species 
of  diet.  An  abuse  of  animal  food  engenders  this  morbific 
matter,  which  passes  into  the  blood  and  produces  its  putrid 
dissolution. 

According  to  Boerhaave,  the  blood  may  undergo  certain 
other  changes.  Thus,  it  may  contain  acrid,  aromatic,  saline, 
purulent,  and  ichorous  matters,  etc.  These  matters,  formed  in 
the  blood,  irritate  the  heart  and  accelerate  its  contractions. 
It  follows,  therefore,  that  this  fluid,  being  driven  with  violence 
into  the  vessels,  which  react  vigorously  upon  it,  becomes  com- 
pressed, and  an  increased  amount  of  friction  between  the 
globules  is  thus  produced  This  gives  rise  to  an  abnormal 
elevation  of  temperature,  and  an  evaporation  of  the  watery 
particles,  whence  results  an  inflammatory  viscidity,  capable  of 
obstructing,  distending,  and  even  rupturing  the  capillary 
vessels,  and  thus  producing  inflanmiation,  suppuration,  and 
gangrene. 

According  to  the  theory  of  Boerhaave,  plethora  is  due  to  the 
rarifaction  caused  by  the  rapidity  of  the  circulation  of  the 
blood,  and  to  the  heat  which  this  engenders:  it  may  even,  says 
he,  cause  obstruction.  The  same  results  may  likewise  be  pro- 
duced by  a  want  of  circulation,  and  by  a  dispersion  of  the 
watery  particles  of  the  blood,  under  the  influence  of  sweat, 
salivation,  diuresis,  dianhoea,  etc. 

These  diflerent  alterations  of  the  blood  have  the  efiect  of 
either  dissolving  or  rendering  it  more  viscid.  The  latter 
change  is  by  far  the  most  frequent.  Dissolution  occurs  only 
in  connexion  with  the  predominance  of  an  alkaline  matter. 
To  viscidity  or  thickening  was  generally  attributed  obstruction 
of  the  vessels — a  theory  which  long  held  extensive  sway. 

But  Boerhaave  goes  still  further,  and  admits  a  spfecial  alter- 
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ation  of  the  blood  globules.     "Obstruction,"  says  he,  "arises 
"  from  the  limited  calibre  of  the  vessels,  from  the  amount  of 
"  fluid  which  has  to  traverse  them,  and  from  a  combination  of 
"  the  two."  {Apk  108.) 
The  mass  of  the  blood  may  be  increased  in  a  twofold  manner: 

1.  When  the  spherical  shape  of  the  globule  becomes  so  altered 
as  to  present  a  larger  surface  to  the  aperture  of  the  vessel ; 

2.  When  several  particles,  previously  separated,  unite  into 
one  small  mass.  (Aph,  115.)  In  either  case,  obstruction  is 
the  result :  the  stagnant  portion  of  the  blood  is  agitated  and 
forced  into  the  capillaries  by  the  remainder  of  this  fluid ;  the 
watery  parts  escape,  while  the  more  solid  portion  which  is  left 
distends  the  vessels,  and  produces  inflammation.  {Aph.  382.) 
If  in  such  a  case  we  bleed,  and  receive  the  blood  in  a  large 
vessel,  its  surface  presents,  on  cooling,  a  thick  hard  white 
coating.  {Aph.  384.) 

Should  the  obstruction  persist,  the  distended  capillaries 
burst ;  their  contents  are  extravasated,  dissolved,  and  Anally 
undergo  decomposition ;  moreover,  the  solid  particles,  broken 
down  and  subdivided,  become  mingled  with  the  fluids,  and 
form  an  homogenous  liquid,  which  is  white,  viscid,  and  greasy; 
this  is  denominated  pus.  (387.)  If  this  pus  be  reabsorbed,  it 
mixes  with  and  poisons  the  blood,  disturbs  the  functions  of  the 
viscera,  and  thus  produces  a  variety  of  dangerous  maladies. 
(Apk  406.) 

To  sum  up  then,  Boerhaave,  we  find,  asserts  that  the  blood 
may  undergo  five  distinct  modifications,  which  are  as  follows : 

1.  Admixture  with  certain  morbific  matters,  originating 
either  in  the  digestive  organs,  in  an  inflamed  part  (pus),  or 
introduced  from  without. 

2.  Escape  of  the  watery  portion  of  the  blood, 

3.  A  change  in  the  blood  globules,  or  their  agglomeration 
into  small  masses. 

4.  Transformation  into  pus. 

5.  The  production  of  a  white  coating  on  its  surface  (the 
buffy  coat). 

In  1733,  Hales  published  his  Treatise  an  Hcemostatics, 
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We  shall  here  give  an  epitome  of  the  theories  therein  pro- 
ponnded. 

He  supposes  the  blood  to  be  endowed  with  certain  peculiar 
properties,  such  as  attraction,  repulsion,  vibration,  elasticity, 
etc  ;  and  he  further  holds,  that  health  results  from  an  equili- 
brium existing  between  these  different  properties,  whilst  its 
derangement  produces  diseasa 

He  explains  the  different  stages  of  fever,  by  the  increased  or 
diminished  friction  of  the  blood  globules.  An  increased  vibra- 
tion of  the  globules  augments  their  friction  and  temperature, 
and  thus  produces  fever.  Fermented  liquors  have  a  similar 
effect,  as  also  that  which  he  calls  tartar. 

Hales  considers  the  red  sediment  in  the  urine,  so  often 
noticed  at  the  period  when  fever  is  about  to  terminate,  to  be  a 
consequence  of  the  exit  of  tart-ar  from  the  blood.  He  likewise 
regards  gout  as  due  to  the  presence  of  a  particular  kind  of 
tartar  in  that  fiuid. 

He  admits  also  a  variation  in  the  proportions  of  the  globules, 
and  a  thin,  watery  condition  of  the  blood  in  dropsies ;  the 
chilliness  observed  in  these  cases,  arises  from  the  fact  that  the 
blood  no  longer  contains  a  sufficient  number  of  globules  to 
maintain  the  normal  temperature  of  the  body. 

According  to  this  author,  the  same  results  follow  a  consider- 
able loss  of  blood,  because  the  loss  is  always  tardily  repaired. 

Hales  does  not  appear  to  have  rejected  direct  experiment. 
He  injected  hot  water  into  the  arteries  of  living  animals, 
and  ascertained  that  death  occurred  in  every  case  where  the 
blood  became  too  dUuted.  When  the  experiment  was  not 
pushed  so  far,  the  body  of  the  animal  became  swollen  and 
dropsical 

Sauvages  has  made  some  curious  experiments  upon  the  bufiy 
coat  of  inflammatory  blood,  and  notices  its  existence  in  acute 
rheumatism  and  pleurisy.  He  proved  its  existence,  moreover. 
after  death,  in  the  ventricles  of  the  heart,  and  in  the  large 
vessels.  Sauvages  compares  this  bufly  coat  to  the  albumen  of 
the  serum  when  coagulated  by  heat,  and  admits  that,  in  tlie 
human  body,  during  disease,  there  is  produced  a  degree  of  heat 
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equivalent  to  tJiat  wtich  snffices  to  harden  the  white  of  an 
egg,  or  the  senun  of  the  biooA 

Sanvages  endcAvoui-s  also  to  explain  why  it  is  that  T*"  of 
boat  (centigrade)  are  necessary  in  order  to  coagulate  albumen 
ont  of  the  body ;  while  in  disease  a  temperature  not  eieeeding 
40°  is  sufficient  to  produce  the  aame  effect  These  explana- 
tions are,  however,  purely  hypothetical ;  and  he  himself  allows 
that  the  cause  of  the  buffy  coat  was  then  unknown.  Sauvages 
describes,  moreover,  a  liquefaction  of  the  blood  as  occurring  in 
inflammatory  and  malignant  fevers,  and  seems  inclined  to 
believe  in  the  transformation  of  blood  into  pus. 

Huxham,  in  his  Essay  on.  Fevers,  investigates  the  condition 
of  the  blood.  He  believes  it  may  undergo  three  distinct  modi- 
fications: 

1.  It  becomes  thick  and  viscid.  This  result  is  due  to  the 
increased  number  of  the  globules,  and  to  their  amalgamation 
one  with  the  other.  To  explain  this,  Huxham  adopts  a  theory 
very  similar  to  that  of  Boerhaave.  The  formation  of  the  bufly 
coat  19,  he  believes,  owing  to  the  elevation  of  temperature 
which  occurs  in  fever. 

2.  There  is  another  modification  of  the  blood,  due  to  the 
paucity  and  separation  of  the  globules,  and  to  the  watery  con- 
dition of  the  serum.  From  it  results  an  analogous  condition  of 
the  secretions  which  are  derived  from  the  blood,  together  with 
a  stagnation  of  this  fluid  in  the  capillaries,  and  that  peculiar 
condition  which  occurs  in  malignant  fevers. 

3.  The  last  alteration  of  which  the  blood  is  susceptible 
consista,  according  to  Huxham,  in  its  dissolution  and  decom- 
position :  hence  the  origin  of  scurvy.  To  this  author  is  due  a 
knowleilge  of  the  fact,  that  an  admixture  of  alkaline  salts  with 
the  blood  increases  its  fluidity ;  and  he  applies  it  to  the  various 
forms  of  decomposition  of  which  he  conceives  the  blood  to  be 
liable,  as  in  scurvy,  petechial,  putrid,  and  malignant  fevers, 
small-pox,  purulent  absorption,  eta 

Are  there  not  then  among  these  ideas  of  Huxham,  certain 
positive  facts  which  are  even  admitted  at  the  present  Asy  ?  the 
error  of  the  celt-brated  English  physician  being  simply  that  of 
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endeavouring  to  explain  them,  by  having  recourse  to  a  series  of 
hypotheses  which  we  do  not  consider  it  necessary  here  to 
reproduce. 

About  the  year  1750,  De  Haen  published  the  results  of 
numerous  experiments  made  upon  the  fibrin  and  upon  the 
bufiy  coat ;  but  while  pointing  out  the  relationship  existing 
between  the  two,  he  hesitates  to  admit  their  identity  of  struc- 
ture and  composition.  De  Haen,  however,  investigated  the 
nature  of  the  bufiy  coat  with  much  care,  and  pointed  out  the 
circumstances  under  which  it  may  be  produced,  together  with 
the  modifying  influences  to  which  it  was  exposed. 

Some  years  later,  Pringle  pointed  out  the  decomposition  and 
dissolution  of  the  blood,  as  occurring  in  certain  diseases,  such 
as  malignant  fever,  hospital  fever,  petechial  fevers,  eta  ;  while 
Lind  also,  carefully  described  the  condition  of  the  blood  in 
scurvy.  According  to  this  author,  the  alteration  of  the  blood 
in  these  diseases,  consists  in  a  tendency  to  decomposition  and 
dissolution,  which  is  due  to  the  want  of  a  chyle  capable  of 
correcting  the  acrimony  of  the  juices,  and  to  a  considerable 
deficiency  on  the  part  of  the  respiratory  process.  Basing  his 
practice  upon  this  theory,  Lind  considers  the  administration  of 
acids  in  scurvy  to  be  of  secondary  importance,  and  lays  most 
stress  upon  good  diet  and  the  use  of  fresh  vegetables. 

To  these  writers  succeeded  Bordeu,  who  endeavoured  to  un- 
ravel the  labyrinth  of  hypotheses  which  then  prevailed,  touching 
the  alterations  of  the  blood.  He  regarded  these  alterations  as 
dependent  upon  the  excess  of  certain  humours,  constituting 
the.  cachexise ;  and  he  attributed  the  phenomena  which  they 
present,  to  the  excessive  predominance  of  one  or  other  of  these 
humours  in  the  blood. 

According  to  Bordeu,  there  are  twelve  cachexiae :  1.  The 
bilious ;  2.  The  aqueous ;  3.  The  milky ;  4.  The  urinous ; 
6.  The  splenic ;  6.  The  seminal ;  7.  The  adipose.  These 
are  all  due  to  a  predominance  of  bile,  water,  or  urine  in  the 
blood.  8.  The  mucous  cachexia;  9.  The  stercoral;  10. 
The  sanguineous.  This  last  he  considers  as  due  either  to  an 
agitation  of  the  blood,  which  causes  its  exit  from  the  vessels. 
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and  tbna  produces  hasmorrhage,  or  lo  a  mere  excess  of  blood, 
constituting  simple  plethora.  II.  The  purulent  cachexia; 
1 2.  The  gangrenous  cachexia. 

In  spite  of  the  pretensions  of  Bordeu  to  a  nearer  approach 
to  the  truth  than  his  predecessors,  it  is  impossible  not  to  recog- 
nize the  hypothetical  nature  of  his  views  in  jienemL 

Borden  was  one  of  the  last  partisans  of  that  huniorallitm 
which  rather  presupposed  than  proved  the  alterations  of  the 
blood  We  come  therefore  now,  to  the  second  period,  or  that 
which  may  be  conscientiously  designated  as  the  "  chemical 
epoch,"  comprising  the  first  forty  years  of  the  present  century. 

Secoud  Period. 

Towards  the  close  of  the  eighteenth  century,  the  science  of 
chemistry,  owing  to  the  labours  of  Scheele,  Guyton-Morveau, 
BerthoUet,  Lavoisier,  was  for  the  first  time  applied  to  the 
investigation  of  organic  matter ;  an  attempt  was  made  to 
ascertain  the  nature  of  compound  bodies,  and  of  the  ultimate 
constituents  entering  into  the  composition  of  the  organism ; 
and  with  this  object  in  view,  the  study  of  the  solids  and  fluids 
of  the  human  body  was  undertaken.  Fourcroy  was  the  first, 
and  perhaps  the  most  illustrious,  of  those  chemists  who  com- 
menced tliis  study,  which,  since  his  time,  has  been  uuinter- 
mptedly  caiTied  out  with  progressively  increasing  success.  To 
name  all  who  have  contributed  to  this  department  of  science, 
would  be  to  designate  all  the  chemical  celebrities  of  the  com- 
mencement of  the  present  centniy.  We  may  therefore  confine 
ourselves  to  those  who  have  rendered  especial  sei'vice  to  the 
study  of  the  blood  and  its  composition  :  Berzolins,  Theuard, 
Provost,  Dumas,  Denis,  Lecanu,  Boudet,  Oi-fila,  Barruel.  etc. 

Of  these  authors,  the  majority  have  almost  exclusively  con- 
fined themselves  to  purely  chemical  rescaicbcs.  They  treat  of 
the  composition  of  the  blood ;  they  point  out  the  distinctive 
characteristics  of  each  component  element ;  they  establisli  the 
diflerences  which  exist  between  albumen  and  fibrin;  and  lastly, 
they  discover  the  heematosin,  &tty  matters,  etc. 

We  have  now,  indeed,  taken  a  great  step  in  advnuie :  and 
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but  for  these  researches,  which  prepare  the  way  for  those  of  a 
more  exclusively  medical  stamp,  and  which  characterize  the 
third  period,  this  latter  could  have  had  no  existence.  Was  it 
not,  in  fact,  essential,  before  weighing  such  and  such  a  body, 
to  know  its  nature,  its  properties,  and  its  composition  ?  Such 
was  the  boon  bequeathed  to  science  by  those  great  men  whose 
names  we  have  just  recorded. 

Third  Period. 

The  third  period  is  that  in  which  we  now  live,  and  to  which  it 
is  our  boast  to  belong.  To  a  certain  extent,  it  might  not  inaptly 
be  termed  the  medico-chemical  period.  For  what,  we  might 
ask,  is  the  object  of  those  eminent  men  who  are  at  the  head 
of  that  movement  to  which  we  wish  to  attach  the  term  period? 
Is  it  not  to  discover,  through  the  medium  of  positive  chemical 
data,  the  truth  that  lies  hidden  amid  the  humoral  hypotheses 
of  the  ancients,  rather  than  to  reconstruct,  as  has  been  asserted, 
a  modem  rational  humoralism;  in  other  words,  to  establish  the 
real  value  of  the  alterations  of  the  blood  in  disease  ? 

But  to  attain  this  object,  qualitative  analyses  of  the  blood 
no  longer  suflBced :  a  knowledge  of  the  exact  quantity  of  the 
various  component  parts  of  this  fluid  could  alone  conduce  to 
such  a  result. 

In  a  physiological  point  of  view,  it  is  to  MM.  Provost  and 
Dumas  that  we  are  indebted,  for  having  first  ascertained  the 
mean  composition  of  the  blood  in  the  human  species.  Although 
based  upon  comparatively  few  experiments,  their  researches 
have  nevertheless  afforded  results  which  approximate  closely 
to  the  truth. 

To  these  writers  succeeded  MM.  Denis  and  Lecanu.  The 
analyses  made  by  the  latter,  as  described  in  his  inaugural 
thesis,  threw  additional  light  on  the  composition  of  the  blood, 
and  tended  still  further  to  attract  attention  to  this  department 
of  science.  But  it  is  to  MM.  Andral  and  Gavarret  that  we  are 
especially  indebted,  for  the  first  quantitative  analyses  made  in 
a  large  number  of  cases,  and  for  having  determined  the  primary 
laws  which  appear  to  regulate  the  alterations  of  the  blood.   As 
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we  shall  frequently  have  occasion  to  allude  to  these  admirable 
researches,  we  do  not  consider  it  necessary  to  dwell  upon  them 
at  present  Further  investigations,  in  a  similar  direction, 
failed  not  to  appear ;  and  we  may  perhaps  be  permitted  to  say 
here,  that  our  own  labours,  so  favourably  regarded  by  the 
Institute  of  France,  have  thrown  some  light  on  the  history  of 
the  blood,  and  have  enabled  us  to  establish  certain  new  laws 
concerning  it. 

Partial  researches  relative  to  the  blood  have  appeared  in 
considerable  numbers,  since  the  work  of  MM.  Andral  and 
Gavarret ;  but  as  they  lay  stress  chiefly  upon  details,  we  shall 
speak  of  them  in  their  proper  place. 

We  conceive  it  right,  however,  to  allude  especially  to  the 
labours  of  the  Germans;  for  in  France  we  have  not  suflSciently 
acknowledged  the  numerous  valuable  analyses  of  the  blood, 
due  to  MM.  Simon,  Lehmann,  Nasse,  Scherer,  and  others. 

The  chemical  history  of  the  blood,  which  we  shall  now 
undertake,  will  consist  simply  of  an  exposition  of  the  varied 
researches  made  during  this  third  epoch,  in  France  and  else- 
where.    These  we  shall  consider  in  the  following  order : 

a.  The  methods  employed  for  the  analysis  of  the  blood ; 

b.  The  physico-chemical  residts  of  such  analysis ; 

c.  The  study  of  the  variations  to  which  each  constituent  of 
the  blood  is  liable ; 

d.  The  composition  of  the  blood  in  health ; 

e.  The  composition  of  the  blood  in  disease. 


SECTION    II. 

OF  THE  COMPOSITION  OP  THE  BLOOD,  AND  OF  THE  METHODS 

ADOPTED  FOE  ITS  ANALYSIS. 

The  blood,  according  to  the  most  recent  researches,  holds  in 
suspension  or  solution  a  large  number  of  chemical  principles : 
it  contains  almost  all  the  elements  found  in  the  different  parts 
of  the  organism. 

9  2 
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These  chemical  principles  or  eJenienta  are  tlie  following : 

1.  Water. 

2.  A  auhstance  held  in  suspension — the  globules,  which  art 
themselvea  composed  of  an  albuminous  material  and  of  kiema- 
tositie.  This  last  contains  the  iron  which  is  known  to  exist  in 
the  blood. 

3.  A  substance,  siii  generis,  which  possesses  the  property  ot 
coagulation,  when  the  blood  which  contains  it,  is  removed  from 
the  vessels :  this  is  the  fibrin.  It  is  still  uncertain  whether 
tliis  substance  exists  in  solution,  or  is  suspended  in  the  form 
of  globules.     The  latter  view  appears  moat  probable. 

4  The  albumen,  properly  so  calle<i. 

5,  Certain  exiractive  matters,  the  nature  of  which  is  not  aa 
yet  accurately  determined :  these  comprise,  amongst  others, 
the  colouring  matter  of  the  serum,  osmazome,  etc, 

fi.  Certain  fatty  matters,  viz.,  seroltjie,  cholesterine,  oleic 
and  marffaric  acids,  combined  with  soda  in  a  state  of  saponifi- 
cation.    The  ejtistence  of  a  voUitile  fatty  acid  is  prohleniaticaL 

7.  Chloride  of  sodium  in  considerable  quantity,  and  in  about 
equal  proportion  to  the  fibrin. 

8.  Free  soda. 

9.  Soluble  salts,  especially  the  sulphates,  phosphates,  and 
carbonates  of  soda  and  potash,  etc 

10.  Insoluble  salts,  the  product  of  the  different  operations 
to  which  the  blood  has  been  subjected  in  order  to  extract  its 
salts,  and  of  the  reaction  of  the  inorganic  constituents  upon 
one  another,  These  salts  are,  the  jihosphate  of  lime,  and  a 
very  small  proportion  of  phosphate  of  magnesia- ;  possibly  a 
trace  of  silica;  and  a  notable  proportion  of  iron,  derived  from 
the  incineration  of  the  globiJea. 

Our  primary  object,  then,  is  to  isolate  and  weigh  these  differ- 
ent substances,  as  far  as  is  possible,  in  order  to  institute  a 
compar'son  between  them  in  health  and  disease  This  we  have 
endeavoured  to  do  by  adopting  the  following  process,  the  result 
of  numerous  preliminary  experiments. 

The  procedure  we  have  adopted  consists  of  three  series  of 
operations,  which  we  shall  now  describe  in  succession. 
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First  Series  of  Operations. 

This  is  intended  to  ascertain :  1.  The  density  of  the  blood 
and  of  the  serum;  2.  The  weight  of  the  fibrine,  of  the  globules, 
and  of  the  solid  matters  of  the  serum,  taken  in  the  aggregate 
The  process  is  founded  upon  a  principle,  similar  to  that  which 
served  as  the  basis  of  the  plan  long  since  proposed  by  M. 
Dumaa  It  presupposes  that  all  the  water  contained  in  the 
blood  forms  part  of  the  serum.  While  admitting  the  principle, 
however,  we  have  not  applied  it  in  an  exactly  similar  manner. 

The  following  is  the  process  we  adopt : 

The  individual  whose  blood  we  wish  to  analyze,  is  bled  to 
the  amount  of  about  375  grammes  (5xi  3  v).  The  first  portion 
is  received  in  a  graduated  glass  vessel,  capable  of  holding  about 
125  cubic  centimetres*:  it  is  then  whipped  up  with  an  osier 
wand;  and  the  fibrin  thus  obtained  is  washed,  dried,  and 
weighed. 

The  blood,  thus  deprived  of  its  fibrin,  is  set  aside  for  a 
subsequent  series  of  operations 

That  which  escapes  from  the  vein  after  the  withdrawal  of 
this  first  portion,  is  likewise  received  into  a  vessel  capable  of 
containing  from  250  to  300  cubic  centimetres-|-,  and  then  allowed 
to  stand.  The  blood  coagulates,  and  as  soon  as  this  takes 
place  thoroughly,  the  serum  is  carefully  strained  off  into  another 
vessel ;  as  for  the  coagulum,  after  having  noted  its  physical 
characteristics,  it  may  be  thrown  asida 

A.  The  defibrinized  blood  is  now  weighed,  at  a  given  tem- 
perature, in  a  vessel  of  the  density  of  crystal  A  comparison 
is  then  drawn  between  the  weight  thus  obtained  and  that  of 
an  equal  bulk  of  distilled  water ;  and  we  thus,  by  a  simple  cal- 
culation, which  it  is  not  necessary  here  to  mention,  ascertain  the 
exact  weight  of  the  1 25  cubic  centimetres  of  blood,  that  have  been 
beaten,  in  order  to  separate  the  fibrin,  and,  as  a  consequence, 
the  weight  of  this  same  fibrin,  as  contained  in  1000  grammes 

*  About  50  cubic  inches. 

t  From  about  100  to  120  cubic  inches. 
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(32  J  oz.)  of  blooA  This  operation  being  terminated,  a  certain 
quantity  of  the  defibrinized  blood  is  taken,  weighed,  dried,  and 
then  weighed  again;  and  we  thus  ascertain  the  amount  of 
water  which  it  containa  To  understand  this  more  clearly,  let 
us,  for  example  sake,  take  an  arbitrary  number  or  numbers, 
which  we  shaU  employ  afterwards,  in  order  to  obtain  the 
weight  of  the  globules:  100  grammes  (3 J  oz.)  of  defibrinized 
blood  aflTord  20  parts  of  solid  matter  and  80  of  water.  These 
20  parts,  thus  dried,  are  calcined,  with  a  view  to  obtain  the 
inorganic  matters :  to  this  subject  we  shall  shortly  revert. 

R  The  serum.  After  having  determined  the  density  of  the 
serum,  we  now  take  a  given  quantity  of  this  fluid,  which  is 
weighed,  dried,  and  again  weighed ;  the  mean  difference  being 
the  weight  of  the  water:  100  grammes  (loOO  grs.),  for  instance, 
of  fluid  serum  giving  10  grammes  (150  grs.)  of  solid  matter, 
and  90  grammes  (1350  grs.)  of  water.  These  processes  being 
achieved,  we  possess  the  necessaiy  calculations  for  ascertaining 
the  weight  of  the  globules,  and  of  the  solid  matters  of  the 
serum,  contained  in  100  grammes  of  defibrinized  blood ;  and 
as  aU  the  water  of  this  defibrinized  blood  is  due  to  the  serum, 
we  make  the  following  calculation  : 

80X90 
80  :  ^  : :  90  :  10,  or  x  =  — oq—  =  ^  S^-  8- 

Tliis  number,  8.8,  represents  the  sum  total  of  the  solid  matters 
of  the  serum  contained  in  100  grammes  of  defibrinized  blood ; 
and  on  subtracting  it  from  20,  which  represents  the  weight  of 
this  blood  when  dried,  we  obtain  11.2,  which  stands  for  the 
weight  of  the  globules ;  and  on  referring  our  calculation  to  the 
standard  of  1 000,  we  obtain  the  following  result : 

1000  grammes  (31^^  oz.)  of  blood  contain — 

Grunimes.        Oz. 

Water 800     =  25 

Globules 112     =    3i 

Solid  matters  of  the  serum    .        .      88     =     2J 

The  weight  of  the  fibrin  has  already  been  ascertained  by  the 
first  process,  and  is  now  to  be  added. 

Such  is  the  first  series  of  operations ;  for  tlie  second,  we 
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employ  the  dried  serum ;  and  for  the  third,  blood  that  has 
been  defibrinized  and  calcined 

Second  Series  of  Operations. 

These  have  for  their  object,  to  ascertain  the  weight  of  the 
extractive  and  fatty  mattera  The  following  is  the  process 
employed  The  se4n  having  been  carefuUy  dried  in  a  stove, 
and  finely  pulverized,  is  repeatedly  washed  with  boiling  water, 
in  order  to  remove  all  soluble  materiala  These  consist,  on  the 
one  hand,  of  extractive  matters,  such  as  osmazome,  the  colour- 
ing matter  of  the  serum,  etc,  and  on  the  other,  of  free  salts  which 
exist  in  a  state  of  solution  in  the  serum. 

The  serum,  thus  treated  with  water,  is  again  dried  and 
weighed ;  the  loss  of  weight  observed  since  it  was  first  weighed, 
indicating  the  actual  amount  of  those  matters  just  mentioned 
as  having  been  removed  by  the  water.  The  product  of  the 
second  desiccation  is  now  treated  with  boiling  alcohol  until 
thoroughly  exhausted.  The  insoluble  residuum  consists  of  pure 
albumen,  the  weight  of  which  may  be  ascertained,  when  dry. 
As  for  the  boiling  alcohol,  it  holds  in  solution  all  the  fatty 
matters,  which  may  be  separated  by  the  process  of  M.  Boudet, 
and  consist  of  seroline,  cholesterine  and  saponified  fat 

Third  Series  of  Operations. 

These  are  intended  to  furnish  the  weight  of  the  iron,  and  of 
the  different  inorganic  principles,  contained  in  the  blood ;  we 
must  here  remark,  that  these  principles  do  not  all  exist,  either 
in  a  free  state,  or  dissolved  in  the  serum,  but  constitute  an 
integral  part,  at  least  in  certain  proportion,  of  the  albumen, 
fibrin  and  globulea  This  series  of  operations  is  entirely  due  to 
M.  Edmund  BecquereL 

The  inorganic  matters  in  question  are  now  to  be  removed 
from  the  defibrinized  blood  already  dried.  This  is  first  burnt 
in  a  platinum  crucible  at  a  moderate  heat;  it  yields,  as  residue, 
a  light  charcoal,  which  is  to  be  pulverized  and  then  calcined  at 
a  dull  red  heat,  in  a  porcelain  crucible  ;  it  bums  slowly,  and  in 
about  an  hour  its  combustion  will  be  nearly  completed.     This 
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part  of  the  process  presents  very  considerable  difficulty  ;  if  the 
heal  be  not  sufficiently  intense,  the  charcoal  will  not  bum  ;  if 
too  much  so,  the  greater  portion  of  the  chloride  of  aodium,  which 
exists  to  a  considerable  extent  in  the  blood,  ia  volatilized  and 
lost ;  either  extreme  must  be  avoided  as  far  as  possible. 

But  whatever  precautions  be  taken,  it  is  almost  impossible  to 
prevent  the  volatilization  of  a  certain  quantity  of  this  salt,  and 
hence  the  proportion  of  chloride  of  sodium,  as  given  in  the 
analysis  of  the  blood,  usually  falls  below  the  mark.  The  pro- 
cess however,  having  been  always  carried  out  in  the  same 
manner,  and  by  the  same  experimenter,  we  may  suppose,  with- 
out much  fear  of  being  mistaken,  that  the  amount  of  chloride, 
thus  volatilized,  is  about  the  same  in  every  case,  and  that  thus 
the  relative  proportions  remain  nearly  identical  It  is  however 
neiresaary  to  be  forewarned,  respecting  this  abnost  inevitable 
chance  of  error. 

The  charcoal  of  the  blood  having  now  been  burnt,  there  al- 
most always  remains  a  small  quantity  of  carbon,  the  weight  of 
which  must  be  subtracted  In  the  following  manner.  Let  us 
suppose,  for  instance,  that  the  calcined  mass  gives  a  residuum 
weighing  15  grains;  of  this,  3  grains  are  to  be  taken  and 
treated  with  boiling  hydrochloric  acid.  This  dissolves  all  the 
saline  matters,  with  the  exception  of  the  silica  which  exists  in 
exceedingly  minute  quantity  in  the  blood,  and  leaves  behind 
the  carbon,  if  any  remain. 

The  remaining  12  grains  should  afford  the  other  inorganic 
cloments.  To  obtain  these,  the  residuum  is  washed  with  dis- 
tilled water,  which  dissolves  the  greater  portion,  then  filtered, 
and  afterwards  calcined  at  a  red  heat.  The  small  proportion  of 
carbon  which  remains,  and  of  which  the  amount  was  ascer- 
taine<l  by  the  previous  weighing,  is  burnt  during  this  process, 
and  there  is  left,  as  a  consequence  of  this  twofold  operation,  a 
soluble  and  an  insoluble  [lortion,  of  which  the  former  weighs 
about  10^  grains,  and  the  latter,  1^  grains. 

The  soluble  residuum  contains  a  large  proportion  of  chlorides 
(that  of  sodium  preponderating),  together  with  a  certain  amount 
of  saline  matters,  such  as  free  soda,  caibonates  and  sulphates 
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of  soda  and  potash,  and  phosphate  of  soda.  Ail  that  can  bo 
done  here,  is  to  separate  and  weigh  on  'one  side  the  chlorides, 
and  on  the  other  the  soluble  salts  just  mentioned ;  the  saline 
mass  obtained  by  the  previous  process  being  far  too  small  to 
permit  of  our  isolating  its  component  elements.  Doubtless 
Buch  a  separation  would  be  desirable ;  but  with  the  quantity  of 
blood  taken  from  one  patient,  it  is  impossible  to  obtain  a  greater 
amount  of  saline  matter,  if  we  wish  at  the  same  time  to  separate 
all  the  other  organic  elements.  We  are  far  from  declaring  such 
on  analysis  to  be  impossible ;  but  we  simply  wish  it  to  be  on- 
derstood,  that  it  can  only  be  made  by  employing  the  entire 
amount  of  blood  drawn,  for  the  analysis  of  the  salts  alone ; 
while  by  these  means  even,  but  a  minute  quantity  can  be  ob- 
tained ;  for  the  most  copious  bloodlettings  seldom  exceed  1 6 
ounces,  the  incineration  of  which  seldom  affords  more  than  60 
grains  of  saline  matters. 

Returning  now  to  the  soluble  portion,  we  treat  the  solution 
containing  the  chlorides  with  nitrate  of  silver ;  and  then  collect, 
wash,  dry,  and  weigh  tJie  insoluble  chloride  of  silver,  from 
iHiich  we  deduce,  with  ease,  the  weight  of  the  chloride  of 
sodium,  by  taking  for  granted  that  this  salt  constitutes  the 
entire  amonnt  of  the  chlorides ;  which  is  not  far  from  the 
truth. 

On  subtracting  the  weight  of  the  chlorides  from  the  soluble 
portion,  we  obtain  the  weight  of  the  other  salts,  the  free  soda, 
the  STilphates,  carbonates,  etc. 

We  have  now  left  an  insoluble  residuum,  amounting  to 
about  1|  grains;  it  contains  phosphates  (chiefly  phosphate 
of  lime),  and  peroxide  of  iron.  It  is  to  be  treated  with 
boiling  acetic  acid,  which  dissolves  the  phosphates.  Tlie  resi- 
due consists  of  peroxide  of  iron  alone,  the  amount  of  which 
is  to  be  ascertained  by  weighing.  We  have  often  asked 
ourselves  the  question,  whether  this  peroxide  of  iron  existed 
as  such  in  the  blood,  or  as  &ee  iron.  This,  however,  it  appears 
impossible  to  decide,  and  therefore,  baaing  our  opinion  upon 
that  of  chemists  in  general,  we  suppose  it  to  exist  in  the  latt«r 
condition  ;  and  thus,  by  a  very  simple  calculation,  we  deduce 
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the  amount  of  iron  contained  in  the  blood.  It  is  probable, 
moreover,  that  the  iron  merely  becomes  oxidized  daring  the 
series  of  operations  to  which  the  inorganic  mass  is  subjected, 
in  order  to  isolate  its  different  principlea 


SECTION  III. 

OP  THE  PHYSICAL  AND  CHEMICAL  RESULTS  OF  THE  ANALYSIS 

OF  THE  BLOOD. 

Before  treating  of  the  physiological  and  pathological  con- 
sequences derived  from  the  analysis  of  the  blood,  we  shall 
consider  certain  general  results  which  have  been  deduced,  with 
rigorous  exactness,  from  experiments  performed  with  as  much 
minuteness  and  precision,  as  though  elementary  analysis  had 
been  the  object  in  view.  These  results  may  be  referred  to  four 
headings,  which  we  shall  now  examine  in  succession. 

ARTICLE  I. 

ON  THE  AFFINITY  FOR  WATER  OF  THOSE   PROXIMATE   PRINCI- 
PLES,  THE  SUSPENSION   OR  SOLUTION   OF  WHICH  IN 
WATER,   CONSTITUTES  THE  BLOOD. 

Whatever  process  be  employed  for  analyzing  the  blood,  it  is 
absolutely  essential  that  one  or  other  of  its  albuminous  ingre- 
dients be  dried  carefully  apart.  Their  great  affinity  for  water 
on  the  one  hand,  and  their  rapid  decomposition  when  exposed 
to  a  somewhat  elevated  temperature  on  the  other,  renders  this 
operation  by  no  means  easy.  It  is,  nevertheless,  indispensable 
to  obtain  as  perfect  a  desiccation  as  possible,  without  which, 
nothing  but  inaccuracy  can  be  expected  in  the  calculations 
necessary  to  reconcile  with  the  figure  1000,  those  different 
elementary  principles,  the  sum  total  of  which  constitutes  the 
blood.  It  is  more  especially  towards  the  close  of  the  operation, 
that  the  last  portion  of  water  is  with  difficidty  driven  off,  and 
that  it  becomes  necessary  often  to  leave  the  albuminous  matters 
for  ten,  twelve,  or  fifteen  hours  in  the  drying  apparatus,  in 
order  to  be  certain  that,  without  undergoing  decomposition, 
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they  no  longer  lose  aught  of  their  appreciable  weight,  and 
consequently  contain  no  water. 

The  remai'k  just  made  is  the  more  important,  inasmuch  as, 
towards  the  close  of  the  operation,  the  albuminous  matters  no 
longer  alter  in  appearance,  and  their  decrease  of  weight  is 
barely  perceptible  from  hour  to  hour.  It  may  well  be  conceived 
what  care  and  attention  are  necessary  to  attain  the  object  in 
view,  without  leaving  in  the  desiccated  mass  a  few  drops  of 
water,  capable  of  materially  altering  the  results  of  our  cal- 
culations. 

We  have  ascertained  from  numerous  experiments,  that  to 
desiccate  about  100  grammes  (3  oz.,  3  drachms),  whether  of 
defibrinized  blood,  of  serum,  or  of  clot,  it  is  necessary:  1. 
That  it  be  exposed  to  the  continuous  action  of  heat,  for  at  least 
forty-eight  hours ;  2.  That  the  temperature  be  not  less  than 
80  degrees  (centigrade);  3.  That  the  albuminous  matter  should 
detach  itself  almost  spontaneously  from  the  capsule,  and  fall  to 
powder  without  any  perceptible  change  of  colour ;  4.  That  it 
be  weighed  while  still  warm,  and  immediately  on  being  turned 
out  of  the  vessel  This  last  precaution  is  as  indispensable  as 
the  preceding  ones;  these  organic  matters  having,  in  fact,  such 
an  aflBnity  for  water,  that  in  the  space  of  a  few  minutes,  and 
while  cooling,  they  absorb  an  appreciable  quantity,  which  con- 
tinues to  increase,  and  at  length  becomes  very  considerable,  if 
the  process  be  carried  out  in  a  damp  locality. 

The  absorption  of  water  takes  place  with  equal  facility  when 
the  inorganic  mass  is  left  in  a  cold  capsule,  as  when  freely 
exposed  to  the  air.  The  intervention  of  this  water  might,  if 
not  taken  into  account  during  the  process  of  weighing,  seriously 
modify  the  results;  we  may  state,  moreover,  that  it  is  quite  as 
diflScult  to  drive  off  the  absorbed  fluid,  as  the  last  drops  of 
water  which  remained  previous  to  complete  desiccation. 

The  results  appended  below,  were  deduced  from  experiments 
made  upon  100  grammes  (3  oz.,  1  dr.)  of  serum,  taken  from 
different  specimens  of  blood;  one  portion  of  this  serum,  having 
been  carefully  dried,  was  allowed  to  remain  for  twenty-four, 
and  another  portion  for  forty-eight  hours,  in  a  warm,  dry 
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apartment,  without  any  draught  of  air,  and  at  a  temperature 
varying  from  +  8  to  H-  10  degrees,  centigrade  measure. 


Dried  residue  of  100  grammes 

of  serum  weighed  while 

still  warm. 

The  same  weighed 
after  twenty- 
four  hours. 

Mean  difference,  indicating 

the  amount  of  water 

absorbed. 

9.000 

9.638 

0.638 

8.478 

8.860 

0382 

9.264 

9.545 

0.381 

8.714 

9.261 

The  same  weighed  after 
forty-eight  hours. 

0.456 

9.384 

11.144 

1.760 

9.017 

10.755 

1.738 

8.526 

10.150 

1.624 

7.970 

10.010 

2.040 

9.350 

11.205 

1.855 

Should  we  now  wish  to  refer  the  above  results  to  the  stand- 
ard of  1000,  as  is  usually  the  case  when  analyzing  the  serum 
(and  this  may  easily  be  done  by  placing  the  comma  after  the 
second  instead  of  the  first  figure),  it  will  soon  be  perceived  that 
the  results  thus  obtained  are  most  inaccurate,  and  that  the 
entire  analysis  rests  upon  a  false  basis. 

The  same  deductions  are  alike  applicable  to  the  following 
results,  as  we  shall  briefly  point  out.  They  are  intended 
to  show,  that  the  aflSnity  of  the  blood  for  water  is  equally 
marked  when  dried  en  masse, 

35.567  of  solid  matters  of  the  blood,  carefully  dried  in  vacuOy 
absorbed,  in  twenty-four  hours,  1.422  of  water,  which,  if  re- 
ferred to  1000  grammes  of  fluid  blood,  would  have  led  to  an 
erroneous  calculation. 

The  absorption  of  water  takes  place  with  considerable  rapid- 
ity. The  following  is  the  result  of  two  experiments,  made  with 
the  view  pf  ascertaining  the  amount  of  absorption  of  this  fluid 
by  the  albuminous  matter  of  the  blood,  during  the  first  ten 
minutes  after  its  exit  from  the  apparatus. 

1.  100  grammes  of  dried  blood  gave  19.901  of  solid  matter, 
weighed  while  still  warm ;  ten  minutes  afterwards,  the  same 
mass  weighed  20.067. 

2.  100  grammes  of  dried  blood  weighed,  when  warm,  1 9  81 4 ; 
and  ten  minutes  afterwards,  19.864. 
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The  following  experiments  shew  the  results  obtained  from 
the  same  blood,  at  different  intervals.  They  refer  to  defibrin- 
ized  blood  alona 


Solid  prodaot 

Ditto 

Ditto 

Ditto 

Ditto 

weighed 

after  5 

after  20 

after  30 

after 

while  warm. 

minatea. 

mioQtea. 

minutes. 

1  hour. 

36.63  36.67  36.72  36.78  36.90 

We  have  expressly  made  use  of  the  somewhat  vague  expres- 
sion, albuminous  matters,  as  it  is  somewhat  difficult  to  decide 
positively,  whether  it  be  the  albumen  or  the  other  materials  of 
the  blood,  that  possess  such  an  affinity  for  water.  Certain 
experiments,  however,  authorize  us  to  suppose  that  this  pro- 
perty belongs  especially  to  the  alkaline  salts,  the  free  soda,  and 
the  soluble  extractive  matters. 


ARTICLE  II. 

OF  THE  EVAPORATION  OF  THE  WATEB  OF  THE   BLOOD,   WHEN 

EXPOSED  TO  THE  AIB  FOB  THE  PUBPOSE  OF 

SPONTANEOUS  COAGULATION. 

When  the  blood,  at  its  exit  from  a  vein,  is  not  removed  from 
atmospheric  contact,  a  certain  quantity  of  the  water  which  it 
contains  evaporates,  and  the  relation  between  the  solid  and 
fluid  portions,  is  altered ;  the  former  becomes  concentrated ; 
and  were  blood  thus  modified  to  form  the  basis  of  our  analyses, 
serious  errors  might  ensue. 

The  evaporation  of  the  watery  portion  of  the  blood  depends 
upon  the  three  following  conditions  : 

1.  The  extent  of  surface  aflTorded  by  the  vessel  containing  it. 

2.  The  temperature  of  the  surroimding  atmosphere.  During 
the  summer  heats,  for  instance,  it  is  not  an  uncommon  thing, 
in  the  hospital  wards,  to  find  blood  that  has  been  drawn  and 
received  into  large  vessels,  reduced  by  spontaneous  concentra- 
tion to  one-third  of  its  original  volume. 

3.  The  amount  of  moisture  existing  in  the  atmosphera 
Thus,  three  experiments  were  made  in  our  laboratory,  at  a 
temperature  of  from  16  to  17  degrees  centigrade  (62°  Fahr.), 
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in  porcelain  vases  about  6  centimetres  in  diameter,  and  pre- 
senting, consequently,  an  evaporating  surface  of  about  27  centi- 
metres square  (10  inches);  the  blood  was  received  into  vessels, 
immediately  on  being  drawn,  and  then  weighed ;  this  was 
repeated,  after  the  lapse  of  two  hours;  and  again,  after  twenty- 
four  hours. 

The  following  were  the  results  aflForded  : 


1. 
2. 
3. 


This  table  may  serve  to  give  an  idea  of  the  evaporation  which 
takes  place  in  a  moderately  damp,  warm  locality.  The  figures 
included  within  brackets  are  intended  to  show  the  results  that 
would  have  been  attained  by  referring  the  calculation  to  1000. 
Thus,  the  solid  portions  of  the  blood,  which,  when  first  drawn, 
would  have  been  represented  by  the  figures  185  01,  199*9, 
1 87*0,  would,  after  the  lapse  of  twenty-four  hours,  have  been 
represented  by  21 19,  229  6,  and  202-4. 

At  a  lower  temperature,  the  evaporation  is  of  course  less. 
The  two  following  experiments  were  made  upon  serum,  after 
free  exposure  to  the  atmosphere,  at  a  temperature  of  +  10 
degrees  centigrade  (50°  Fahr.),  in  a  vessel  presenting  about  60 
centimetres  (25  inches)  evaporating  surface,  and  of  moderate 
depth. 


Weight  ofthe  blood  at 
its  exit  from  the  vein. 

13.242 

Ditto,  ditto,  2 
hours  after. 

13.070 

Ditto,  ditto,  24 
hours  after. 

11.510 

Product  of 
desiccation. 

2.46 

(185.01) 
14.905 

(187.4) 
14.727 

(212.9) 
12.977 

2.98 

(199.9) 
22.453 

(202.3) 
22.308 

(229.6) 
20.337 

4.21 

(187.5) 

(188.7) 

(202.4) 

Weight  when  drawn. 

Ditto  24  hours  after. 

Weight  of  dried  product. 

1. 

38.0 

35.5 

3.10 

(81.6) 

(87.3) 

2. 

57.75 

52. 

4.20 

(76.8) 

(80.8) 

We  shall  conclude  this  subject,  by  giving  the  results  of  two 
experiments  made  upon  blood  received  into  a  vessel,  having  an 
evaporating  surface  of  75  centimetres  square*  but  at  the 

*  About  30  square  inches. 
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same  time  very  deep ;  and  hence,  as  might  be  supposed,  a  less 
probability  of  error  in  estimating  the  proportion  of  solid 
matters  in  1000  grammes. 


Weight  when  first  drawn. 

Ditto  after  21  hours. 

Weight  of  dried  product 

1.              209.3 

204.9 

40.0 

(191.1) 

(193) 

2.              198.3 

193.1 

35.5 

(179.0) 

(183.1) 

It  were  needless  to  adduce  further  proofs ;  and  we  are  now 
in  a  position  to  draw  some  important  conclusions  from  the 
above  experiments. 

The  blood,  at  its  exit  from  a  vein,  if  received  in  an  open 
vessel,  and  freely  exposed  to  the  air,  loses  by  evaporation  a 
portion  of  its  water ;  and  hence  such  a  concentration  of  its 
solid  ingredients,  as  would  render  the  results  of  an  analysis 
utterly  erroneous. 

As  this  evaporation  is  both  continuous  and  considerable,  it 
must  be  avoided  by  receiving  the  blood  into  a  deep,  narrow 
vessel,  which  is  to  be  hermetically  sealed,  until  the  fluid  be 
required  for  experiment. 

It  may  not  be  amiss  here,  to  mention  another  reason  for 
basing  our  calculations  upon  relative  rather  than  upon  absolute 
quantities,  both  of  which  must  be  referred  to  the  number  1000. 
It  is  as  follows. 

When  the  blood  which  is  to  be  analyzed,  with  a  view  of 
ascertaining  the  weight  of  the  globules  and  of  the  solid  ingre- 
dients of  the  serum,  is  received  into  a  vessel,  for  the  purpose 
of  spontaneous  coagulation  (we  presuppose  the  causes  of  error 
mentioned  above  to  have  been  avoided),  the  next  step  consists 
in  drying  separately  the  serum  and  clot,  and  then  mixing  the 
dried  products,  in  order  to  deduce  the  sum  total  of  the  solid 
matters  of  the  blood,  and  the  weight  of  the  water. 

Now,  to  accomplish  this  twofold  desiccation,  it  becomes 
necessary  to  pour  off  into  separate  vessels,  both  the  serum  and 
the  clot ;  and  this  operation  may  even  require  to  be  repeated  a 
third  time,  before  placing  them  in  the  drying  apparatus.  In 
thus  changing  the  vessels,  there  invariably  remains  a  small 
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amount  of  serum,  whicb,  adhering  to  the  aide  of  the  yase,  is 
either  overlooked  or  lost,  and  hence  a  marked  error  in  the 
analytical  results.  This  may  readily  be  conceived,  Lnasmucli 
as  it  is  necessary  to  add,  on  the  one  hand,  the  sum  total  of  the 
serum,  first  when  liquid,  and  subsetjuently  when  dried,  to  the 
sum  tot&l  of  the  product  afforded  by  the  clot  under  analogous 
conditions, — viz.,  first  liquid,  and  then  dried, — in  order  to 
deduce  from  such  addition  (uought  of  which  can  be  sub- 
tracted without  affecting  the  ultimate  results)  the  bases  of  the 
analysis  of  the  blood,  to  be  afterwards  referred  to  the  numerical 
standard  previously  adopted,  \iz.,  1000. 

Numerous  experinienld,  upon  which  it  is  needless  here  to 
dwell,  have  clearly  demonstrated  the  reality  of  the  above  soucre 
of  error,  and  its  influence  upon  the  results  of  analysis ;  for  this 
reason  it  is,  that  we  never  opei'ate  upon  any  but  relative  quan- 
tities, inasmuch  as  whatever  quantity  be  enqiloyeil,  the  pro- 
portion between  the  water  and  the  solid  matters  remains  the 
aatae. 


OF  THE  DEKStTT  OP  THE  BLOOD   AND   8ERCH,   AS  COHPAl 
WITH  THEIH  CHEMICAL  COMPOSITION. 

The  density  of  the  blood,  a^  it  eicista  within  the  vessels, 
cannot  be  determined  with  accuracy;  for  no  sooner  does  it 
escape  &om  the  vein,  than  coagulation  commences,  and  there 
occur  such  changes  in  its  volume  as  preclude  all  attempt  to 
ascertain  its  real  density.  If  this  be  the  case  when  vessels  of 
a  given  density  are  employed  (as  we  have  often  found),  il  fur- 
tioi-i  do  we  maintain  the  same  conclusion,  respecting  the  results 
aiforded  by  an  aerometer  immersed  in  the  blood,  at  the  moment 
of  its  exit  from  the  vein,  whatever  precautions  be  taken  during 
the  operation  to  maintain  its  original  temperature.  All  cal- 
culations based  on  aacb  data  can  only  lead  to  erroneous  con- 
clusions. 

It  is  more  easy,  however,  to  determine  the  density  of  defi- 
brinized  blood ;  and  if  a  comparison  be  drawn  between  it  and 
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distilled  water,  at  the  eamc  temperature,  and  in  et\vii\  volume, 
we  obtain  precise  and  comparable  reaiilts,  provided  always  that 
the  specific  grayitj  be  acearatflly  ascertained,  by  careful  mea- 
surement in  a  specific-gravity  bottle  The  aerometer  would  here 
lead  to  no  definite  result ;  it  is  intended  merely  to  point  out 
the  density  of  liquids  holding  matters  in  solnliou,  and  not 
suspended  corpuscles  (globules). 

At  an  early  period  of  our  investigations,  we  had  repudiated 
the  employment  of  the  aerometer,  the  density  of  the  different 
specimens  of  defibrlniBed  blood  having  been  ascertained  by 
means  of  a  specific-gravity  bottle,  avoiding,  at  the  same  time, 
the  above-mentioned  causes  of  error. 

The  results,  however,  thus  obtained,  did  not  appear  to  be 
conclusive ;  for  no  direct  and  accmate  relationship  was  found 
to  exist  between  the  weight  of  the  water  and  solid  matters, 
and  their  corresponding  densities ;  a  tolerable  approximation 
was  all  that  could  be  obtained,  even  when  using  somewhat 
inrge  vessels,  and  weighing  their  contents  with  the  utmost 
exactness. 

Basing,  then,  our  proceedings  upon  these  approximative 
results,  we  endeavoured  to  frame  a  corresponding  table  of 
densities,  allotting  to  each  the  figures  which  represented  the 
amount  of  solid  matters  held  in  solution  or  suspension  in  the 
water.  This  plan,  however,  was  soon  rejected,  on  finding  that, 
while  such  a  table  might  aflTord  a  very  considerable  approxima- 
tion, it  was  not  only  impossible  to  ascertain  the  specific  gravity 
by  means  of  an  aerometer,  but  that  it  was  always  necessary  to 
have  recourse  to  the  specific-gravity  bottle,  double  weighings, 
and  lastly,  to  a  correction  for  the  difi'erence  of  temperature. 
The  talJe,  therefoi'e,  which  we  had  drawn  up  was  laid  aside. 
and  we  should  not  have  alluded  to  it  here,  had  not  the  work  of 
an  Italian  physician,  ii.  Poli,  appeared  to  us  capable  of  leading 
others  into  error,  by  the  apparent  simplicity  of  the  means 
which  he  proposes  for  ascertaining,  with  an  aerometer,  and  in 
a  very  short  time,  the  chemical  composition  (approximative,  it 
is  true)  of  the  bloo<L  M.  Poll  conceives  it  possible  to  obtain 
this  result  by  employing  an  aerometer,  which  shall  give  in 
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succession,  by  it»  immersioii.  aod  the  figure  at  wliicfa  it  stopa, 
the  composilioD,  as  regards  orater  and  solid  matcnak, — first, 
of  the  blood  it.?elf,  and,  secondly,  of  the  serum ;  each  beiiig 
exposed  tu  a  temperature  of  fi-um  35  to  W  degrees  (SJo"  to  lOi' 
Faht'.)>  ii>  <i  ^^^d  bath.  The  calculation  necessary  to  obtain 
Bucli  a  result  being,  according  to  M.  Foli.  exceedingly  simple. 

We  consider  it,  however,  totally  impossible  for  this  process 
to  afford  even  a  chance  of  accuracy;  and  any  table  constructed 
upon  such  a  base  cannot  but  be  erroneous. 

It  however,  the  density  of  the  serum  of  the  blood  be  ascet^ 
tained,  the  results  will  prove  far  more  accurate  and  decisive, 
although,  still  often,  but  approximative. 

By  reason  of  the  soluble  condition  of  the  difierent  consti- 
tuents of  the  serum,  ire  at  one  time  thought  of  employing  a 
delicate  and  well  constructed  aerometer,  in  order  to  determine 
its  density.  Experience,  however,  soon  caused  its  rejection ; 
and  for  the  following  reason :  the  albumen,  wliich  constitutes 
the  largest  portion  of  the  solid  matter  of  the  serum,  has  a  very 
low  specific  gravity — little,  indeed,  above  that  of  water;  and 
hence,  in  using  a  delicate  aerometer,  with  a  long  sialic,  and  the 
intervals  between  each  degree  divided  into  tenths,  it  was  found 
that  the  instrument  often  marked  the  same  degree,  or  fraction 
of  a  degree,  in  specimens  of  serum  which  contained,  for  every 
1000th  part,  very  different  proportions  of  solid  matters.  It 
was  necessary,  therefore,  as  with  the  defibriiiized  blood,  to 
employ  the  specific-gravity  bottle,  and  to  have  recourse,  more- 
over, to  repeated  and  careful  weighing,  at  the  same  temperature. 
By  this  means,  we  have  been  enabled  to  obtain  the  density  of 
the  serum  in  about  three  hundred  cases.  These  data  permit  of 
our  establishing  certain  generalities,  deduced  from  the  results 
of  the  above  experimenta. 

1,  In  many  cases,  the  specific  gravity  shews  the  direct  rela- 
tionship existing  between  the  water  and  the  solid  matters  of 
the  seram  ;  hence  it  follows  that,  whether  in  the  same  or  in 
different  diseases,  a  similar  proportion  of  the  solid  matters  held 
in  solution  in  1000  grammes  corresponds  to  a  like  specific 
gravity. 
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2.  This,  however,  is  not  invariably  the  ease ;  and  we  some- 
times find  the  same  numerical  density  corresponding  to  different 
proportions  of  solid  matters  in  solution,  and  vice  versd. 

In  such  a  case,  we  have  observed,  that  when  the  solid 
portion  of  the  serum  is  so  constituted  as  that  the  sum  total  of 
the  extractive  matters,  fatty  matters,  and  free  salts,  forms  a 
ninth  part,  and  the  albumen  eight-ninths,  the  relationship  indi- 
cated by  the  specific  gravity  is  tolerably  constant  and  accurate. 

2.  When  pure  albumen  preponderates,  this  relationship 
changes,  and  the  numbers  which  denote  the  weight  of  the  solid 
matters  correspond  to  lower  specific  gravities. 

3.  When,  on  the  contrary,  the  extractive  matters  and  free 
salts  are  in  relative  excess,  constituting,  in  fact,  one-eighth  or 
one-seventh  of  the  solid  matters,  the  relationship  is  reversed, 
and  a  higher  specific  gravity  corresponds  to  the  figures  which 
indicate  the  aggregate  weight  of  the  solid  portions  of  the 
serum. 

4.  In  some  still  rarer  cases,  the  fatty  matters  being  in  excess, 
this  latter  result  does  not  take  place,  and  the  specific  gravity 
may  even  decrease. 

ARTICLE  IV. 

THE  VARIATIONS  IN  COMPOSITION  TO  WHICH  THE  SEBUM  OF 
THE  BLOOD  IS  LIABLE,  WHETHEB  IN  HEALTH  OB  DISEASE, 
CAN  ONLY  BE  DETEEMINED  BY  COMPABING  SPECIMENS  OF 
SEBUM  ONE  WITH  ANOTHEB,  AVOIDING  ALL  INTEBMIXTUBE 
WITH  THE  OTHEB  PBINCIPLES  OF  THE  BLOOD. 

On  looking  over  certain  tables  relative  to  the  alterations  of 
the  blood,  which  have  been  drawn  up  during  the  last  few 
years,  by  those  who  make  its  analysis  a  special  subject  of 
investigation,  we  cannot  but  notice  the  following  singular 
result 

In  these  tables  (and  we  ourselves  confess  to  having  acted 
thus  in  our  earlier  analyses)  are  found  classed  under  one  head, 
and  in  order  to  make  up  the  sum  total  of  1000  :  1.  The  water ; 
2.  The  fibrin ;  3.  The  globules ;  4.   The  solid  matters  of  the 
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semm.    While,  therefore,  in  such  an  analysis,  the  figures  whi 
represent  the  weight  of  the  globules  and  that  of  the  i 
may  lead  to  certain  general  results  in  connexion  with  diB< 
nothing  of  the   kind   takes  place  with  regard  to  tbe  i 
matters  of  the  serum.     In  fact,  if  we  except  perhaps  I 
disease,  an  inspection  of  the  numbers,  which  in  these  1 
indicate  the  weight  of  tbe  solid  matters,  affords  no  comparabt 
result.     For  in  the  same  diseases,  and  in  individuals  whoi 
general  cooditions  are  identical,  the  figures  are  found  t 
most  dissimilar,  varying  sometimes  in  one  dii'ection,  sometin 
in  another ;  and  even  in  the  same  person,  after  two  a 


This  apparent  diversity  of  composition  ia  so  evident, 
the  majority  of  experimentalists  have  ceased  to   draw 
slightest  conclusion  &om  the  results  of  analyses  as  applied  ti 
the  solid  matters  of  the  semm. 

One  other  observation  will  render  the  above  result  still  moi 
readily  conceivable,  and  pennit,  in  some  sort,  of  its  expla- 
nation. 

We  have  noticed  that  in  the  analyses  of  different  specimens 
of  serum,  affording,  as  not  unfrequently  happens,  by  the 
process  of  desiccation,  the  same  numerical  amount  of  solid 
matters,  we  no  longer  obtained  the  same  agreement  on  re- 
ferring the  entire  results  of  a  complete  analysis  of  the  blood  to 
1000  grammes.  Tlieae  identical  specimens  of  serum,  taken 
from  blood  containing  diU'erent  proportions  of  globules,  were 
represented  by  numbers,  indicating  a  certain  amount  of  solid 
matters,  varying  accortiing  to  the  excess  or  deficiency  of  tbe 
globules,  and  consequently  in  an  inverse  ratio  to  these  last, 
and  yet  the  proportion  between  the  water  and  the  solid  matters 
was  not  found  to  have  varied.  No  change  had  taken  place, 
aave  in  the  serum,  the  excess  or  deficiency  of  which  required 
to  be  added  to  the  globules,  in  order  to  obtain  the  sum  total  of 
1000  grammes. 

To  understand  the  above  result,  which  is  of  great  import- 
ance, constituting  as  it  does  om'  starting  point  in  the  new 
track  which  we  have  since  trodden,  an  example  is  necessary. 
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Two  individuals  are  bled;  the  composition  of  the  blood 
drawn  is  such,  that  the  results,  when  referred  to  1000,  are  as 
follows : 

For  the  first    .    .    850  of  water,  and  150  of  solid  matters. 
For  the  second     •    750  of  water,  and  250  of  solid  matters. 

These  two  specimens  being  set  aside,  and  the  separation  be- 
tween the  clot  and  serum  having  taken  place,  each  is  to  be 
dried  separately,  and  the  result  will  be,  that,  in  spite  of  the 
difference  of  the  aggregate  weights,  the  composition  of  the 
serum  remains  the  same.  Thus,  in  the  first  case,  100  parts  of 
dried  serum  contain  10  of  solid  matter;  while  the  same  pro- 
portion obtains  in  the  second  case,  viz.,  10  per  cent. 

If,  then,  we  introduce  into  our  calculations  respecting  the 
composition  of  the  blood  these  identical  specimens  of  serum, 
we  have  the  following : 

In  the  first  case :  850  of  water  :  a?  ; :  90  :  10,  or  ar  =  94.4, 
which,  subtracted  from  150,  in  order  to  obtain  the  weight 
of  the  globules,  gives  55.6. 

In  the  second ;  750  of  water  :  a?  : :  90  :  10,  or  a?  =  83.3, 
which,  subtracted  from  250,  to  ascertain  the  weight  of  the  solid 
matters,  gives  166.7. 

On  combining  the  above  calculations,  we  find  : 

In  the  first  case.         la  the  seooud  o«se. 

Water 850         .        .      750 

Globules 55.6       .         .       166.7 

Solid  matters  of  the  serum        .        94.4      .        .        83.3 


1000.0      .        .     1000.0 

Here,  then,  we  have  two  specimens  of  blood,  the  serum  of  both 
of  which  is  identical  in  composition,  while  the  solid  matters 
are  represented  by  essentially  different  numbers,  for  the  sole 
reason  that  they  are  intermixed  with  a  different  proportion  of 
globules.  There  is,  however,  no  real  change  in  all  this,  for  the 
ratio  of  the  water  to  the  serum  remains  always  the  same  in 
either  case,  and  thus  the  proportion  850  :  94.4  : :  750  :  83.3  is 
perfectly  accurate.* 


*  We  have  here  chosen  figures  which,  while  arbitrary,  are  sufficiently 
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What,  then,  are  we  to  conclude  from  the  above  results? 
Clearly  this :  that  to  arrive  at  a  knowledge  of  the  influential 
agencies  presiding,  as  it  were,  over  the  composition  of  the 
serum  and  the  variations  of  its  solid  matters,  we  must  compare 
this  fluid  with  itself,  and  invariably  refer  the  calculation  to 
1000,  in  order  to  obtain  an  accurate  numerical  standard  of 
comparison. 

This  is  precisely  the  course  we  have  adopted. 

We  may  state,  moreover,  that  after  every  analysis  of  the 
blood,  the  acquired  results  ought  to  be  regarded  in  a  two-fold 
point  of  view,  and  placed,  as  below,  under  two  distinct  sepa- 
rate headings. 
In  the  firsts  for  example,  as  follows :  In  the  second  : 

Compoailion  of  1000  parts  of  seniin.  Ditto  of  1000  parts  of  blood. 

Water        ....  Water        .... 

Solid  matters  of  the  serum  Fibrin         .... 

Globules     .... 

Solid  matters  of  the  serum 

In  the  second  table,  the  solid  matters  of  the  serum  are  not 
represented  by  a  number  susceptible  of  comparison  with  their 
corresponding  figures. 

The  only  composition  of  the  serum  admitting  of  comparison 
is  that  found  under  the  first  heading. 

We  lay,  however,  no  claim  to  priority  in  pointing  out  this 
difierence  in  the  results,  or  in  having  shewn  the  necessity  of 
adopting  the  method  just  described,  in  the  analysis  of  the 
blood  :  it  had  been  already  recommended,  and  even  executed, 
by  MM.  Prevost  and  Dumas,  in  their  first  remarkable  memoir 
on  the  analysis  and  composition  of  the  blood,  published  up- 
wards of  twenty  years  ago. 

We  have,  however,  thought  it  expedient  to  dwell  somewhat 
minutely  on  these  details,  inasmuch  as  they  seem  to  have  been 
completely  overlooked:    for  since  the  memoir  of  the  above 


simple  to  allow  the  calculation  to  be  followed  out.  Experiments,  how- 
ever, tending  in  the  same  direction,  have  been  made  bj  us  repeatedly : 
they  are  described  in  certain  tables  laid  before  the  Academy  of  Sciences, 
but  wo  purposely  omit  them  here  as  being  of  no  service  to  the  reader. 
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illustrious  chemists,  no  mention  whatsoever  has  been  made  of 
them.  Hence,  doubtless,  the  reason  why  it  has  been  hitherto 
impossible  to  ascertain  the  general  principles  which  regulate 
the  modifications  of  the  solid  matters  of  the  serum ;  it  would, 
however,  be  comparatively  easy  to  reconstruct  the  composition 
of  ,the  serum,  such  as  we  have  shewn  it  to  be,  by  means  of  a 
simple  sum  in  proportion,  the  sole  data  requisite  being  the 
representative  numbers  of  the  water  and  of  the  solid  matters. 

Before  stating  the  conclusions  to  which  we  have  been  led  by 
an  analysis  of  the  serum  of  the  blood,  whether  in  health  or 
disease,  we  shall  briefly  point  out  certain  general  facts  de- 
ducible  from  an  examination  of  the  serum,  and  even  of  the 
blood  itself,  irrespective  of  the  physiological  or  pathological 
condition  of  the  individual  from  whom  it  has  been  withdrawn. 
These  facts  may  be  arranged  in  two  groups,  which  we  shall 
proceed  to  examine  in  successioa 

FiBST  Group.  The  blood  which  escapes  when  a  vein  is  first 
openedy  is  not  precisely  identical  in  composition  with  that 
which  flows  after  the  lapse  of  several  minutes;  the  latter 
contains  less  solid  matter,  and  consequently  more  water,  than 
the  former. 

This  fact  has  been  already  noticed  by  MM.  Dumas  and 
Prevost  in  the  memoir  previously  quoted :  following  in  their 
track,  we  have  endeavoured — 1.  To  establish  its  occurrence  in 
the  case  of  human  blood ;  2.  To  ascertain  whether  it  can 
happen  within  the  restricted  limits  of  a  single  bleeding ;  and, 
lastly,  if  not  to  measure  the  degree  of  alteration  with  exact- 
ness, at  least  to  do  so  approximatively. 

Considered  in  an  absolute  point  of  view,  it  is  probable  that 
this  deterioration  in  the  quality  and  richness  of  the  blood 
takes  place  by  continuous  progression,  beginning,  in  fact,  with 
the  first  drop  which  escapes,  and  ceasing  only  with  the  last ;  it 
is  easy,  therefore,  to  conceive  the  difficulty  of  ascertaining  the 
degree  of  impoverishment  with  even  moderate  accuracy. 

If,  however,  it  be  difficult  to  determine  the  solution  of  this 
problem  with  mathematical  precision,  we  may  at  least  obtain 
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an  approximative  valuation,  by  carefully  collecting  every  100 
grammes  of  blood  as  it  escapes  from  the  vein,  and  drying  it 
immediately  with  all  the  requisite  precautions. 

From  among  the  oft-repeated  experiments  which  we  have 
made,  with  a  view  to  ascertain,  as  accurately  as  possible,  the 
degree  of  impoverishment  of  the  blood,  and  by  adopting  the 
method  recommended  in  the  preceding  paragraph,  we  shall  se- 
lect six  examples,  for  the  purpose  of  shewing  the  modifications 
to  which  the  three  principal  elements  of  the  blood  are  liable. 

TABLE. 

Experiment  1.* 

Blood  dried  (en  madse). 
Water. 

1.  Q.  100  grs.  83.29  .  . 

2.  Q.  100     „    83.39  .  . 

3.  Q.  100    „    83.50  .  . 

4.  Q.  100    „    83.68  .  . 

Experiment  2. 

1.  Q.  100  grs.  81.01  .  . 

2.  Q.  100    „    81.37  .  . 

3.  Q.  100    „    81.64  .  . 

4.  Q.  100    „    81.80  .  . 

A  glance  at  the  above  table  leads  to  certain  conclusions  of 
considerable  importance.  If  we  divide  a  portion  of  blood 
weighing  400  grammes  (12^  oz.)  into  four  equal  parts,  and  dry 
it  with  the  utmost  care,  each  part  will  be  found  to  contain  a 
smaller  proportion  of  solid  matter  than  that  which  preceded 


Solid 
matters. 

16.71 

Experiment  3. 

Serum. 

Water           ^^^''^ 
^*^'        mattera. 

90.58  •  .  9.42 

Experiment  5. 

Fibrin. -f 

Amoout  of 
l^lbrin. 

0.867 

16.61 

90.59  .  .  9.41 

0.872 

16.50 

90.62  .  .  9.38 

0881 

16.32 

90.63  .  .  9.37 

0.859 

18.99 

Experiment  4. 
91.10  .  .  8.90 

Experiment  6. 
0.242 

18.63 

91.10  .  .  8.90 

0.214 

18.46 

91.11  .  .  8.89 

0.208 

18.20 

91.14  .  .  8.86 

0.217 

*  The  six  experiments  of  which  this  table  constitutes  a  resumd,  were 
made  upon  six  different  specimens  of  blood,  i,e.  drawn  from  different 
individuals. 

t  The  fibrin  was  collected  in  the  following  manner  :  100  grammes  of 
blood  having  been  received  in  a  vessel  (this  vessel  being  weighed 
both  before  and  after),  the  blood  was  deprived  of  its  fibrin  in  the  usual 
manner,  dried,  weighed,  and  the  result  referred  to  the  numerical  standard 
of  100,  in  order  to  avoid  fractions.  We  have  adopted  this  method  of 
procedure  for  some  time  past,  preferring,  in  our  earlier  researches,  to 
extract  the  fibrin  from  a  given  weight  of  blood,  rather  than  employ 
comparative  volumes. 
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it,  in  the  order  of  exit  from  the  veia  The  degree  of  im- 
poverishment is  not,  however,  the  same  at  every  period  of  the 
flow;  we  repeat,  it  is  progressive;  and  moreover,  the  fractional 
divisions  employed  in  the  preceding  table  aie  rather  intended 
to  give  a  general  idea,  than  an  exact  measure  of  the  change 
which  takes  place. 

The  decrease  in  the  solid  matters  takes  place  chiefly  at  the 
expense  of  the  globules,  as  well  as  of  the  solid  matters  of  the 
serum ;  but  this  laet  to  a  small  extent  only,  as  shown  by 
referring  to  the  third  and  fourth  experiments  in  the  preceding 
table. 

As  regards  the  fibrin,  its  relative  proportions  seem  to  raiy 
but  little  during  each  quarter  of  the  experiments  here  quoted. 
The  difTerence  noticed  in  the  decimals  can  only  be  attributed 
to  alight  errors,  inseparable  from  such  proceedings. 

Whence  arises  this  impoverishment  of  the  blood?  and  how 
does  it  take  place?  The  explanation  is  difficult;  and  in  the 
present  state  of  science,  we  must  admit  that  given  by  MM. 
Ihuuas  and  Provost,  which  we  shall  reproduce  in  the  words 
of  the  authors  themselves,  applying  them,  however,  to  man 
Instead  of  to  animals,  as  they  have  done. 

•'  When  a  large  quantity  of  blood  la  withdrawn  from  a  small 
"  animal,  the  veins  rapidly  absorb,  at  the  expense  of  the  re- 
■■  mainder  of  the  system,  an  amount  of  liquid  proportionate, 
"  Olid  perhaps  equivalent,  to  that  which  the  circulating  mass 
"  has  lost;  whence  it  follows,  that  in  a  given  quantity  of  blood 
"  the  particles  appear  to  diminiaL"" 

The  results  at  which  we  have  araved,  together  with  our 
explanation  of  the  same,  possess  a  certain  degree  of  importance. 
The  impoverishment  of  the  blood  being  merely  apparent,  and 
arising,  in  all  probability,  from  the  absorption,  by  the  veins,  of 
a  volume  of  water,  destined  to  replace  that  of  the  blood  which 
has  been  abstracted,  it  of  necessity  follows,  that  we  cannot 
indifl'erently  select  the  different  portions  of  a  somewhat  large 
bleeding,  for  the  purpose  of  analysis,  or  with  a  view  of  ascer- 


'  Aouklei  de  PUyuuloglu  et  Ju  CLlmiu,  t.  xxiii,  {i.  67. 
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taining  Uie  exact  composition  of  this  liquid,  as  it  exists  in  ti 
organism  at  the  moment  when  the  vein  is  opened. 
To  determine,  then,  the  composition  of  the  blood,  w 
I   Operate  upon  the  first  11)0  grammes  (3^  oz.)  that  are  drawng 
the  impoverishment  which  takes  place  during  its  flow  being  b 
trifling,  as  to  admit  of  onr  passing  it  ovei  without  inconveni-  ' 
enca     The  analysis,  therefore,  of  this  portion  will  serve  as  a 
starting  point  or  standard  of  comparison,  in  every  case.,  and 
may  be  considered  as  representing  the  exact  composition  of 
the  blood  at  the  moment  the  operation  is  performed. 


-  Second  Group. — On  tite  infliience  of  previovs  bhodlettinga 
on  the  composition  of  the  serum  of  the  blood. 

Bepeated  bloodlettings  exercise  a.  marked  influence  upon  the 
composition  of  the  semm.  If  an  individual  be  repeatedly  bled, 
his  blood  becomes  impoverished  ;  the  solid  matters — and  espe- 
cially the  globules — decrease  with  a  rapidity  proportionate  to 
the  abundance  and  frequency  of  the  venesection. 

Does  the  same  thing  oc«ur  in  regaid  to  the  serum,  con- 
sidered without  reference  to  the  weight  of  the  fibrin  and 
globules  ?  Frequently  repeated  experiments  permit  of  our 
affirming  that  it  does  so,  and  that,  in  proportion  to  the  fre- 
quency and  copiousness  of  the  bleedings,  there  occurs  a  dimi- 
nution of  the  solid  matters,  varyiug  exceedingly  in  degree  at 
different  times,  and  usually  under  the  influence  of  certain  con- 
ditions which  admit  of  being  appreciated. 

The  first  is,  to  experiment  only  upon  the  serum  of  difierent 
Bpectmens  of  blood,  drawn  at  compai-atively  short  intervals  of 
time,  such  as  twenty-four  and  forty-eight  hours,  and  for  the 
game  disease.  If  a  longer  period  be  allowed  to  elapse,  and  that 
the  bleeiiing  be  repeated  on  account  of  some  complication, 
comparison  is  no  longer  possible,  since,  during  the  interval  be- 
tween the  two  operations,  the  serum  may  have  either  completely 
recovered  its  loss,  or  have  undergone  some  new  modification. 

Bearing  these  circumstances,  then,  in  view,  we  have  endea- 
voured to  determine  what  might  be  the  average  degree  of 
Uupovenahment  of  which  the  serum  is  susceptible,  under  the 
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influence  of  repeated  venesection,  performed  at  short  intervals, 
for  the  same  morbid  condition. 

The  mean  here,  as  in  all  other  modifications  to  which  the 
blood  is  liable,  cannot  possess  any  absolute  value,  being 
intended  merely  to  impress  on  the  memory  the  approximative 
degree  of  this  impoverishment  in  twenty-seven  individuals, 
labouring  under  certain  diseases,  and  in  each  of  whom  two 
venesections,  at  least,  were  practised.  The  mean  density  of 
the  serum,  as  contrasted  with  that  of  an  equal  volume  of  water 
(1000),  was  represented  by  1026.9.  The  mean  density  of  the 
serum  afibrded  by  the  twenty-seven  second  bleedings,  repeated 
after  a  short  interval  of  time,  was  represented  by  1025.4. 
Between  the  two  operations,  therefore,  we  notice  a  marked 
decrease  in  the  density  to  have  taken  placa 

Of  these  twenty-seven  individuals,  seven  were  bled  thrice. 
The  mean  density  of  the  serum  of  the  seven  cases  in  which  the 
bleeding  had  been  repeated,  was  1027.  The  mean  of  these 
same  cases,  after  it  had  been  performed  three  times,  was  1025.7; 
shewing  a  progressive  decrease  in  the  density  of  the  serum. 

If  now  we  refer  the  composition  of  the  serum  to  the  standard 
of  1000,  we  obtain  the  following  mean  results : 

Solid  maUeni  of      watnt> 
the  serum.  waicr. 

1.  Venesection  in  27  individuals,  mean  weight    .    86.5  913.5 

2.  Venesection  in  27  individuals,  mean  weight    .    81.4  918.6 

Of  these  twenty-seven  individuals,  seven,  as  we  have  said 
before,  were  bled  three  timea 

The  mean  of  the  seven  second  bleedings  gave      .    84.2  915.8 

The  mean  of  the  seven  third  bleedings  gave  82.1  917.9 
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SECTION  IV. 

QENEBAL  BE8ULTS  OF  THE  ANALYSIS  OF  THE  BLOOD. 

OF    THE    MODIFICATIONS    TO    WHICH    EACH    CONSTTTUBNT 
PBINCIPLE  OF  THE  BLOOD  IS  UABLK 

ARTICLE  I. 

OF    THE    WATER 

The  average  amount  of  water  contained  in  the  blood, 
may  be  reckoned  at  from  780  to  800  in  1000  grammes 
(31i  oz.)  of  blood,  or  from  880  to  900  in  1000  grammes  of 
serum. 

The  specific  gravity  of  the  blood  is  in  direct  relation  to  the 
proportion  of  solid  matters  which  it  holds  in  solution  or  sus- 
pension. One  fact,  however,  here  deserves  notice,  viz.,  that  on 
account  of  the  discrepancy  occasionally  observed  in  the  relative 
proportion  of  the  extractive  and  fatty  matters,  as  well  as  of 
the  free  salts  and  albumen,  all  of  which  are  held  in  solution  by 
the  serum,  this  relationship  does  not  always  exist.  Thus,  in 
two  specimens  of  serum  of  like  density,  desiccation  may  give  a 
different  weight  of  solid  matter;  just  as  two  specimens  of 
different  density  may,  when  dried,  afford  each  a  solid  residuum 
of  equal  weight 

The  numerical  density  may,  nevertheless,  be  generally  re- 
garded as  being  in  direct  ratio  to  the  quantity  of  water  exist- 
ing in  the  blood. 

The  proportions  of  water  alluded  to  above,  are  susceptible 
of  considerable  variation ;  and  they  have  sometimes  been 
observed  to  oscillate  between  880  and  T^jO,  i.e.,  in  the  propor- 
tion of  140  grammes  (4^  oz.)  of  water  for  1000  grammes  (31  ^ 
oz.)  of  blood.  It  may  be  laid  down,  then,  as  a  general  rule, 
that  the  quantity  of  water  contained  in  the  blood  is  in  inverse 
ratio  to  that  of  the  solid  matters  entering  into  the  composition 
of  this  fluid.  The  greater  the  proportion  of  these  last,  the 
more  does  the  water  diminish,  and  vice  versd.   This  conclusion 
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is,  however,  somewhat  too  general;  and  in  order  thoroughly  to 
appreciate  the  changes  which  the  water  may  undergo,  we  must 
examine  the  variations  of  this  liquid,  in  relation — first,  to  the 
globules,  and  then  to  the  albumen. 

With  regard  to  the  globules,  we  may  state,  that  the  more 
numerous  they  are,  the  smaller  is  the  quantity  of  water,  and 
vice  verad.  As  for  the  albumen,  its  variations  are  analogous ; 
but  they  must  be  studied  in  the  serum  only,  and  after  being 
separated  from  the  blood.  When  the  globules  and  the  albumen 
of  the  blood  are  simultaneously  diminished,  the  water  under- 
goes the  greatest  increase ;  when  the  globules  alone  are 
diminished,  the  increase  in  the  quantity  of  water  is  less;  when 
the  albumen  alone  is  diminished,  the  quantity  of  water  in- 
creases in  a  still  smaller  proportion. 

We  shall  now  examine  the  variations  which  the  water  may 
undergo  in  different  pathological  conditions. 

And  first,  it  may  be  stated,  that  in  various  morbid  conditions 
of  a  subacute  rather  than  of  an  acute  character,  in  certain 
phlegmasise,  and  in  some  well  marked  chronic  diseases,  the 
proportion  of  water  in  the  blood  remains  within  physiological 
limits,  and  undergoes  but  slight  variation.  The  same  takes 
place  in  slight  indispositions,  uncomplicated  nervous  affec- 
tions, etc. 

The  proportion  of  water  may  diminish.  The  fact  of  such 
diminution  must  always  be  admitted,  when  the  water  does  not 
amount  to  720  parts  in  1000.  This,  however,  is  very  rare ; 
much  more  so,  in  fact,  than  its  increase  We  have  found  it  to 
occur  in  certain  cases  of  plethora,  of  simple  jaundice,  and  espe* 
cially  in  epidemic  cholera.  With  these  exceptions,  a  diminu- 
tion of  the  watery  element  of  the  blood  is  altogether  fortuitous, 
nor  can  aught  that  is  positive  be  said  of  it. 

If,  however,  the  diminution  of  the  water  be  thus  rare,  nothing 
is,  on  the  other  hand,  more  common  than  to  find  it  increased, 
even  to  a  considerable  degree,  in  a  variety  of  morbid  con- 
ditions*    This  increase  may  vary  from  20  up  to  80  grammea 


*  Such  is  the  influence  of  sex,  that  the  water  is  inyariablj  found  in 
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When  the  increase  is  but  trifling,  it  usually  results  from  one 
or  other  of  the  following  causes:  insufficient  alimentation;  low 
diet,  when  prescribed  for  a  patient  not  suffering  from  a  febrile 
affection ;  acute  diseases,  especially  at  their  outset ;  nerrous 
affections,  of  moderate  severity;  and  certain  trifling  chronic 
diseases. 

A  great  increase  of  the  water  takes  place  after  prolonged 
fasting,  absolute  starvation,  loss  of  blood,  profuse  discharges 
and  suppurations,  dropsies,  chronic  diarrhoeas,  and  salivation ; 
also,  in  certain  cachexisB,  such  as  the  saturnine  and  marsh 
cachexise,  and  in  the  tubercular  and  cancerous  diatheses.  These 
examples  will  suffice,  as  being  those  in  which  the  increase  of 
the  water  of  the  blood  is  most  commonly  noticed. 

ARTICLE  II. 

OF  THE  GLOBULES. 

The  blood  globules  are  of  two  kinds :  the  first  are  extremely 
numerous,  of  regular  and  unvarying  dimensions, — these  are  the 
red  globules  ;  the  second  are  few  in  number,  of  somewhat 
irregular  form,  and  of  variable  dimensions, — ^these,  which  are 
the  white  globules,  are  in  all  probability  nothing  more  than  a 
number  of  chyle  globulea  We  shall  here  treat  of  the  red 
globules  alone. 

The  blood  globules,  examined  under  the  microscope,  present 
the  appearance  of  small  discs,  of  a  pale  rose  colour,  having  a 
diameter  of  .0,006m;*  their  edges  are  somewhat  elevated  and 
their  centres  depressed.  We  remark,  moreover,  that  their  bor- 
ders are  opaque;  while  towards  the  centre  they  are  partially 
transparent. 

The  blood  globules  are  not  simple  fibro-albuminous  bodies ; 
they  are  composed  of  a  vesicular  envelope,  the  contents  of 


larger  proportion  in  the  blood  of  the  female  than  in  that  of  the  male. 
The  same  may  be  said  with  regard  to  the  influence  of  age,  the  prepon- 
derance of  the  watery  element  being  greatest  in  childhood. 

*  About  tsVtJ"  o^  *^  inch. 


OF  THE  BLOOD.  47 

which  are  intimately  connected  with  the  colouring  matter  of 
the  globule. 

It  is  difficult,  if  not  impossible,  to  ascertain  directly  the 
weight  of  the  globules :  as  we  have  previously  had  occasion  to 
state,  their  approximative  weight  can  alone  be  determined;  but 
as  th^  same  method  of  procedure  is  adopted  in  every  analysis, 
it  follows  that,  should  there  be  an  error,  it  will  be  repeated  in 
every  case  in  the  same  proportion,  the  general  results  remain- 
ing the  same.  We  have,  however,  discussed  this  question  at 
page  22,  to  which  we  refer  the  reader. 

The  mean  amount  of  globules  contained  in  1000  parts  of 
blood  may  be  taken  at  135  for  the  two  sexes :  for  the  male, 
140 ;  for  the  female,  125.  The  physiological  limits  may  be 
fixed  at  from  125  to  145.  If,  in  other  words,  they  exceeded 
145  parts  or  fell  below  125  parts  in  1000,  such  increase  or 
decrease  would  merit  special  notica 

The  globules  remain  within  physiological  limits  in  a  great 
variety  of  circumstances.  As,  for  example,  in  the  majority  of 
slight  acute  diseases,  in  nervous  affections,  and  in  chronic 
diseases,  either  of  moderate  severity  or  which  have  not  invaded 
organs  essential  to  life.  The  same  may  be  said  of  many  cere- 
bral affections. 

Sect.  I. — Increase  of  the  Globules. 

An  increase  in  the  proportion  of  the  globules  is  a  fact  as 
well  established,  although  far  more  uncommon,  than  their 
decrease.  We  have  only  observed  this  increase  in  the  following 
cases :  1.  In  some  plethoric  individuals,  but  not  in  all ;  2.  In 
some  cases  of  uncomplicated  jaundice ;  3.  In  a  certain  number 
of  cases  of  epidemic  cholera.  With  these  exceptions,  we  regard 
the  increase  of  the  globules  as  an  exceptional  fact,  which 
admits  of  no  general  application. 

Sect.  II. — Decrease  of  the  Globules. 

A  decrease  in  the  proportion  of  the  globules  is  an  exceedingly 
common  pathological  occurrence.  It  may  vary  greatly  in  de- 
gree, the  reduction  extending  sometimes  to  40  parts  in  1000 ; 
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and  it  is  this  which  constitutes  the  anatomical  characteristic 
of  that  morbid  condition  Itnown  liy  the  name  of  anieinia,  and 
more  particularly  symptomatic  ancemia.  To  study  this  deerea^ 
in  the  globules,  vrs  must  take  into  consideration  the  extent  to 
which  it  occurs.  We  therefore  admit  a  trifling  diminution, 
when  the  globulea  are  represented  by  figures  ranging  between 
100  and  120;  a  medium  decrease,  when  the  figures  range 
between  80  and  100;  and  lastly^  a  conmdt^rable  decreaiie.  when 
they  range  fiom  80  to  40, 

Premising  this,  let  us  now  examine  in  snecession  these  three 
different  degrees  of  diminution  on  the  part  of  the  globules. 

A.  Slight  diminution  (globules  ranging  between  100  and 
120). — This  diminution  is  evinced  by  the  occurrence  of  the 
following  symptomatic  phenomena :  the  individual  feels  some- 
what debilitated  ;  his  face  is  pale,  and  he  probably  presents  a 
basic  systolic  murmur,  and  an  intermittent  souffle  in  the  caro- 
tids. These  modifications  of  the  natural  sounds  may,  however, 
be  wanting,  and  they  are  so  more  frequently,  when  the  figures 
representing  the  globules  range  between  110  and  120,  than 
when  between  110  and  100.  There  is,  however,  no  absolnte 
certainty  on  this  point. 

This  slight  decrease  of  the  globules  is  met  with  under  the 
following  circumstances,  viz.,  in  persons  of  feeble  constitution, 
presenting  the  marks  of  what  is  commonly  called  the  lymphatic 
temperament.  It  may  likewise  bo  caused  by  insufficient  food, 
by  residence  in  a  damp  and  marshy  locality,  by  the  privation 
of  solar  light,  and  by  curtain  morbid  conditions:  thus,  for 
instance,  it  is  not  uncommon  to  find  this  condition  of  the  blood 
after  copious  venesection,  whether  general  or  local ;  after  the 
repeated  employment  of  purgatives;  during  the  transition  from 
the  acute  to  the  chronic  stage  of  Bright's  disease ;  and  after 
the  first  few  days  of  an  acute  disease,  whether  it  be  a  fever  or 
a  phlegmasia.  It  occurs  also  in  the  earlier  stages  of  certain 
chronic  diseases;  at  the  commencement  of  a  cachectic  condition; 
in  the  various  diatheses;  in  constitutional  syphilis;  and  lastly, 
in  chronic  uterine  catarrh. 

It  is  utterly  useless  to  administer  the  preparntions  of  iron, 
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with  a  view  of  combatiug  the  tlimluutiou  uf  the  globutea  in  the 
above  category  of  morbid  condilioiis.  It  is  suSicient  to  remove 
the  exciting  causes,  whatever  they  may  be,  and  to  employ 
hygienic  measures,  together  with  diio  fttteiition  to  reginieiL 

B.  Medium  decrease  (the  globules  raDging  between  80 
and  100  per  1000), — Tliis  modification  of  the  blood  is  ihn- 
racterized  by  more  decidisd  debility  on  the  part  of  the  affected 
iudividuaL  The  surface  is  pale,  and  often  presents  a  yellowish 
tinge ;  exertion  is  difficult  and  distressing ;  various  nervous 
symptoms,  dependlug  on  special  idiosyncrasy,  begin  now  to 
appear ;  there  is  slight  palpitation  and  dyspncea  after  walking, 
or  any  other  kind  of  muscular  exertion ;  lastly,  we  detect  a  basic 
systolic  murmur,  which  ia  very  marked  (although  Intermittent) 
in  the  aorta  and  carotid  arteiies,  but  is  rarely  propagated  to 
the  more  distant  vessels. 

The  causes  capable  of  producing  this  modification  of  the 
blood  are  numerous.  Without  recapitulatuig  them,  we  may 
state,  that  those  previously  enumerated  in  connexion  with  & 
trifling  decrease  of  the  globules,  suffice,  when  existing  in  a 
more  marked  degree,  to  produce  that  condition  of  which  we 
now  speak.  It  is  proper,  however,  to  enumerate  among  the 
more  special  causes — considerable  loss  of  blood ;  prolonged 
diarrbcea;  marsh  cachexy;  saturnine  amemia ;  organic  diseases 
of  the  heart,  at  a  certain  stage ;  chronic  Bright's  disease ;  the 
last  stage  of  chronic  diseases  in  general ;  and  lastly  and  espe- 
cially, chlorosis. 

When  the  globules  range  between  SO  and  100,  a  special 
treatment  is  necessary,  independent  of  the  original  disease. 
For  although  it  is  certain  that  no  practical  results  can  be 
obtained,  as  long  as  the  disease  which  gives  rise  to  this  con- 
dition of  the  blood  exists,  yet,  when  removed,  it  may  happen 
that  a  long  period  elapses  before  the  globules  regain  their  normal 
proportion.  For  this  reason,  a  feiTugtnous  treatment  is  indi- 
cated, and  should  always  be  recommended,— provided,  indeed, 
that  the  original  disease  be  not  seated  in  the  digestive  orgnns. 

C.  Maximwn  decrease  of  the  globules  (from  80  to  +0  per 
1000). — Tliis  condition  of  the  blood  is  far  less  frequetit  than 
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the  preceding.  It  is  evinced  by  the  following  symptomatic 
phenomena :  the  skin  is  colourless,  or  of  a  greenish  yellow 
tinge ;  the  streugtli  is  diminished ;  tlie  slightest  esefcise,  and 
Bometimea  even  the  most  trifling  muscular  effort,  suffices  to 
produce  muscular  pains,  dyspnosa,  and  palpitation.  Cephalalgia, 
vertigo,  tinnitus  aurium,  and  other  nervous  symptoms,  are  also 
present,  but  vary  greatly  in  intensity.  Syncope  takea  place 
with  the  utmost  facility  ;  the  pulsations  of  the  heart  are  more 
frequent  than  natural,  and  the  pulse  presents  similar  cha- 
racters ;  a  basic  systolic  murmur  likewise  exists.  In  the 
carotid  arteries  a  very  loud,  intermittent,  humming  bruit  de 
souffie  is  heard,  and  a  continuous  hum  in  the  veins,  of  greater 
or  less  intensity;  this  last  is  rarely  wanting. 

It  is  more  especially  in  cases  of  chlorosis,  or  where  the  nerr- 
ous  element  preponderates,  that  the  continuous  murmnr  in  the 
vessels  of  the  neck  is  audible. 

The  maximum  decrease  of  the  globules  occurs  after  repeated 
copious  bleedings;  after  severe  hemorrhage;  in  acute  chlorosis; 
in  the  aniemia  resulting  from  marsh  miasm ;  and  in  the 
advanced  cancerous  cachexy, — more  especially  when  the  disease 
is  seated  in  the  stomach. 

If  a  moderate  decrease  in  the  relative  proportion  of  the 
globules  requires  the  administration  of  ferruginous  preparations, 
the  condition  of  which  we  are  now  treating  does  so  in  a  for 
greater  degree.  It  must,  however,  be  borne  in  mind,  that  the 
disease  which  gives  rise  to  thi.s  modification  of  the  blood, 
demands  our  first  consideration. 

ARTICLE  m. 

OP  THE   ALBl'MEH. 

The  albumen  is  held  in  solution  by  the  scrum  of  the  blood ; 
it  is  therefore  fluid.  Its  reaction  is  alkaline,  owing  to  its  com- 
bination with  a  salt  of  soda  as  an  albuminate  of  soda. 

When  treated  at  a  temperature  of  about  7^  or  76  degrees 
centigrade  (184*^^  Fahr.),  albumen  coagulates,  and  forms  itself 
into  a  solid  opaque  whitish  mass,  which  is  no  lunger  soluble ; 
if  it  be  drieil  only  in  the  sun,  nr  at  a  temperature  of  from  *0 


OP  THE  BLOOD.  51 

to  50  degrees  (105®  to  123°Fahr.),  it  assumes  the  transparency 
and  consistence  of  gum,  and  may  be  redissolved  in  water.  It 
coagulates  on  the  application  of  sulphuric,  nitric,  hydrochloric, 
tannic  and  phosphoric  acids,  bichloride  of  mercury,  alcohol, 
and  creasote. 

It  possesses  rotating  properties ;  the  ray  of  polarized  light 
being  deviated  to  the  left  by  it.  Its  rotating  power,  in  fifty 
specimens  of  serum,  varied  from  26  degrees  30  minutes  to  28 
degrees  30  minutes. 

We  have  foimd,  as  the  result  of  experiment,  that  each  minute 
of  deviation  corresponds  to  a  quantity  equivalent  to  18  deci- 
grammes in  1000  cubic  centimetres  of  water.*  It  follows, 
therefore,  that  the  best  method  of  ascertaining  the  amount  of 
albumen,  consists  in  examining  the  serum  of  the  blood  with 
the  polarizing  apparatus  to  which  M.  Becquerel  has  given  the 
name  of  aUyumininieter.'f' 

Such  was  the  actual  condition  of  science  till  within  a  very 
short  space  of  time,  when  an  interesting  memoir  was  published 
by  M.  Mialh^  in  which  he  endeavoured  to  show  that  the  albu- 
men of  the  serum,  like  that  of  the  white  of  egg,  was  not  solu- 
ble, but  that  it  existed  in  a  state  of  suspension,  in  virtue  of 
a  special  organization  or  true  globular  condition. 

According  to  M.  Mialh^,  what  has  hitherto  been  regarded  as 
soluble  albumen,  is  in  general  but  a  modification  of  the  albu- 
men, viz.,  albuminosa 

Without  here  discussing  the  question,  we  cannot  yet  give 
our  assent  to  the  above  views,  since,  if  the  albumen  were  simply 
in  a  state  of  suspension,  it  would  neither  possess  the  deviating 
power  previously  mentioned,  nor  those  other  properties  which 
it  evinces  in  common  with  soluble  bodies  in  generaL  The 
question  is  of  but  little  importance,  inasmuch  as  we  have  here 
but  to  deal  with  its  proportion  relative  to  the  other  ingredients 
of  the  blood.  We  shall,  however,  return  to  the  subject  when 
treating  of  Bright's  disease. 


*  About  27  grains  in  400  cubic  inches  of  water, 
t  Vide  Archives  ghiirales  de  Medecine  for  1850,  vol.  xxii,  4th  series. 
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According  to  MM.  Dumas  and  Cahours,  the  mean  composi- 
tion of  the  albumen  in  human  blood  may  be  thus  represented 
numerically : 

Carbon 53.32 

Hydrogen 7.29 

Nitrogen 15.70 

Oxygen 23.69 

100.00 

Tlie  proportion  of  albumen  contained  in  the  blood  must  not 
be  referred  to  a  given  quantity  of  that  liquid,  1000  grammes 
(31:J  oz.),  for  example ;  such  an  estimate  would  afford  no  posi- 
tive result,  and  would  be  in  inverse  ratio  to  the  weight  of  the 
globides.  To  ascertain  the  amount  of  albumen,  it  must  be 
sought  for  in  serum  collected  under  similar  circumstances,  and 
then  compared  with  other  specimens  of  its  kind.  We  shall 
now,  therefore,  proceed  to  investigate  the  amount  of  albumen 
contained  in  1000  grammes  (31^  oz.)  of  blood,  such  quantity 
being  estimated  either  by  chemical  or  polarimetric  analysis. 

In  the  physiological  state,  1000  granmies  of  serum  contain 
80  grammes  (2^  oz.)  of  pure  albumen.  This  number  may 
oscillate  between  certain  limits.  We  consider  75  to  be  the 
minimum,  and  85  the  maximum  of  such  oscillation.  It  may, 
however,  sometimes  rise  as  high  as  90,  or  fall  as  low  as  70 
per  1000. 

A  minimum  proportion  of  the  albumen,  in  the  physiological 
condition,  is  more  especially  met  with  in  persons  of  a  pale 
complexion,  in  young  subjects,  and  in  those  whose  diet  is  not 
suflSciently  nourishing.  The  maximum  proportion  occurs  imder 
directly  opposite  conditions 

Sect.  I. — Increase  of  the  Albumen. 
(Proportion  varying  from  90  to  110  per  1000.) 

An  increase  of  the  albumen  is  a  rare  and  exceptional  fact 
We  know  of  no  law  upon  which  this  condition  of  the  blood 
can  be  said  to  depend;  nor  is  it  revealed  by  any  special  patho- 
logical phenomena.     It  is  found  under  a  variety  of  circum- 
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Stances  ;  and  oa  yet  we  are  ignorant  of  tbe  causes  by  which  it 
is  produced.  Duiing  our  earlier  researchea,  we  frequently 
detected  this  condition  of  the  blood  in  old  persons  suffering 
fi-om  paraplegia,  the  result  of  disease  of  the  medulla  spinalis, 
and  who  had  remained  bediidden  fur  a  great  length  of  tima 
Since  then,  however,  we  have  analysed  the  blood  of  seyeral 
iiidividaals  placed  in  similar  circumstances,  but  on  none  of 
these  occasions  has  the  serum  afforded  a  larger  proportion  of 
albumen  than  usual 


Sect.  II. — Decrcdse  of  ihe  Albumen. 

This  decrease  of  the  albumen  is  as  frequent  as  its  in- 
crease is  rare.  Admitting  70  to  be  the  lowest  limit  of  health, 
we  sometimes  fiud  it  descending  as  low  as  40.  hi  this 
scale  we  must,  as  in  the  case  of  the  globules,  admit  three 
degreea 

A.  Slight  decrease  of  Vie  alhumen  (ranging  from  60  to  70 
per  1000). — The  consequences  which  result  from  this  modifica- 
tion of  the  blood,  vary  in  proportion  to  the  rapidity  with  which 
it  has  token  place,  When  occurring  suddenly,  general  anasarca 
enancs,  as  in  the  acute  form  of  Bright's  disease ;  it  sometimes 
follows  the  sudden  application  of  cold,  as  after  scarlatina,  while 
at  other  times  no  cause  can  be  assigned  for  its  appearance.  As 
a  general  nUo,  this  sudden  diminution  of  the  albumen  takes 
place  irrespective  of  the  globules. 

When  of  a  chronic  character,  it  is  difficult  to  appreciate  its 
effects  upon  the  general  organism,  inasmuch  as  there  occurs, 
almost  invariably,  a  simultaneous  decrease  in  the  proportion  of 
the  globules.  The  debility  and  pallor  of  countenance  may  be 
equally  well  attributed  to  either  of  these  morbid  conditions  of 
the  circulatiug  fluid. 

This  modification  of  the  serum  takes  place,  in  a  slight  degree 
(from  tiS  to  711),  during  every  acute  febrile  disease,  more  espe- 
cially in  the  phlegmasiie.  and  in  typhoid  fever. 

It  occurs  in  a  somewhat  greater  degree,  during  the  con- 
valescence from  acute  diseases  that  have  been  protracted;  after 
a  long-continued  system  of  low  diet,  bloodlettings,  and  profuse 
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discharges ;   in  chrouic  diseases  that  have   already  lasted  I 
considerable  time,  and  debilitated  the  sj'stem ;  in  pulmoi 
consumption ;   and  lastly,  in  anesmia,  from  whatever  ca 
provided  only  it  be  carried  to  a  high  degree. 

In  organic  diseases  of  the  heart,  however,  that  have  reached 
their  second  stage,  a  decrease  of  the  albumen  may  ocflur,  ii 
pendently  of  the  globules,  and  however  large  their  proportionj 
In  such  a  case,  it  ia  evident,  that  to  the  decrease  of  the  albifei 
men  alone,  must  be  attributed  that  debility  of  body,  i 
yellowish  pallor  of  countenance,  which  are  characteristic  c 
chronic  heart  diseasa 

B.  Medium  decrease  of  the  albumen  (ranging  from  50  to  6 
parts  per  1000). — This  condition  of  the  blood  is  marked  \ 
pallid  countenance,  debility,  and  especially  by  anasarca, 
may  occur  in  either  an  acute  or  chronic  form 

The  acute  form  arises  in  certain  cases  of  severe  puerp 
fever.  The  chronic  form  may  be  witnessed  in  s 
pregnancy;  in  chronic  Bright's  disease ;  in  tlie  latter  stages  o 
chronic  heart  disease ;  and  in  acute  marsh  cachexia.  In  ever 
case,  such  decrease  is  accompanied  by  dropsy. 

c  Maximvm  decrease  of  tiie  albumen  (ranging  from  4 
50  p&rta  per  1000). — This  modification  of  the  blood  is  excee 
ingly  rare;  constituting,  indeed,  an  altogether  exceptional  f 
In  an  acute  form,  it  may  occur  in  some  cases  of  puer[ 
fever,  but  it  is  not  accompanied  by  anasarca.     The  i 
form  may  occasionally  occur  in  severe  cases  of  Bright's  ( 
that  have  lasted  for  some  time ;  as  well  as  iu  sc 
the  heart,  of  long  duration  and  great  severity. 

This  modification  of  the  blood,  when  it  assumes  the  chronid 
form,  determines  anasarca  where  it  had  not  previously  existed,! 
and  increases  it  when  already  present. 


ARTICLE  IV. 
OP     THE     FIBEIN. 


Tbe  fibrin  of  the  blood,  as  usually  obtained,  is  composed  o 
greyish  ekstie  filainentM.    After  desiccation,  it  becomes  yclioi 
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ish,  bard,  brittle,  and  almost  transparent.    Immersion  in  water 
softens  it  and  restores  its  natural  propertiea 

It  exists  in  the  blood  in  a  state  of  solution ;  and  tbis  con- 
dition is  maintained  in  virtue  of  a  peculiar  vital  phenomenoa 
When  removed  from  the  vessels,  it  cioagulates  spontaneously: 
it  does  80,  likew-ise,  after  death. 

The  fibrin,  after  having  once  nndergone  coagulation,  becomes 
insoluble  both  in  water  and  alcohol ;  but  it  may  be  dissolved 
at  a  temperature  of  200  degrees  (centigrade  measure),  in  a 
Papin's  digester,  or  in  an  hermetically  sealed  tube. 

After  being  treated  with  hydrochloric  acid,  a  trifling  degree 
of  beat  serves  for  its  solution. 

Water  containing  a  thousandth  part  of  hydrochloric  acid 
causes  the  fibrin  to  sweU.  and  ti-ansforms  it  into  a  transparent 
jelly,  which  may  be  dissolved  by  the  addition  of  a.  few  drops 
of  rennet.     Acetic  acid  has  a  similar  effect. 

Nitrate  of  potash  and  sulphate  of  soda,  when  mixed  with 
blood,  not  merely  prevent  the  fibrin  from  coagulating,  but 
redjssolve  it  after  it  has  done  so.  According  to  MM.  Dumas 
and  Cahours,  the  mean  compositiou  of  the  fibiin  in  man  may 
be  thus  represented ; 

Carbon fti.TS 

Hydrogen 6.96 

Nitrogen 16.78 

Oxjgen 23.48 

100.00 
Having  already  explained  the  means  by  which  the  fibrin  is 
obtained,  we  need  not  hei-e  revert  to  the  subject. 

The  mean  amount  of  fibrin  existing  in  healthy  blood,  may 
be  estimated  at  2.5.  Its  physiological  limits  may  be  placed  at 
2  and  3.  Above  and  below  these  numbers,  the  proportion  of 
fibrin  mnst  be  regarded  as  indicative  of  some  pathological  con- 
dition. Circumstances  connected  with  nge,  sex,  constitution, 
habitation,  diet,  regimen,  etc.,  probably  exert  some  influence 
over  the  proportions  intermediate  between  2  and  3 ;  but  these 
influences  are  manifested  by  such  trifling  variations,  that  they 
have  not  hitherto  been  determineA 
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The   fibrin   may  undergo   increase   or  decrease,  under  thfr"  j 
inflaence  of  a  great  variety  of  pathological  causes.     Let  u% 
however,  remark  here,  that  while  the  increase  of  the  albumei 
and  globules  is  a  rare  occurrence,  and  their  decrease 
commoQ  one;  the  contrary  holds  good  with  respect  to  t 
fibrin,   for  the  elevation  of  its  representative  number  is  w-^ 
frequent  as  that  of  the  albumen  and  globules  is  the  reverae. 


a  grar 
two  broad 


Sect.  I. — Increaae  of  the  Fibrin. 

Between  3  and  10,  the  fibrin  may  present  the 
dations  of  increase  which  such  u  scale  affords : 
divisions  may.  Iiowever,  be  established : 

The  first  comprises  those  cases  in  which  the  number  repre- 
senting the  fibrin  varies  from  3  to  5. 

The  second  comprises  those  in  which  it  Taries  from  5  to  10, 

A.  Slight  increase  of  Hie  fibrin  (from  3  to  5). — This  increase 
occurs  under  four  essentially  different  circumstances,  viz.,  1, 
In  chlorosis,  properly  so  caUed :  it  constitutes,  in  fact,  as  we 
have  elsewhere  stated,  one  of  the  means  by  which  to  distin- 
guish true  chlorosis  from  aniemia ;  2.  During  pregnancy,  mow 
especially  towards  its  latter  period ;  and  it  is  not  improbable 
that  this  increase  of  the  fibrin  may  account,  in  a  measure,  ft 
the  facility  with  which  the  phlegmasia  manifest  themselves] 
during  the  puerperal  period  which  follows  the  act  of  partun--| 
tion ;  3.  In  certain  inflammations  which,  although  slight, 
suffice  nevertheless  to  produce  febrile  disturbance, — such  as 
erysipelas  of  the  face,  angina,  etc, ;  4.  In  certain  cases  of 
scurvy,  more  especially  when  it  assumes  the  acute  form. 

B.  A  great  increase  of  the  fibrin  (from  5  to  1 0),  is  met  with 
in  the  phlegmasia  properly  so  called.  The  discovery  of  this 
important  pathological  law,  to  which  there  is  perhaps  no  ex- 
ception, is  due  to  MM.  Andral  and  Gavarret  This  increase 
of  the  fibrin  occurs  in  direct  ratio  to  the  intensity  and  extent 
of  the  inflammation.  It  is  thus  that  in  acute  articular 
rheumatism,  pneumonia,  and  pleurisy,  the  fibrin  attains  its 
maximum  of  elevation,  sometimes  rising  as  high  as  10.     Next 
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in  order  come,  peritonitis,  bronchitis,  erysiitelas  of  tlie  face,  if 
severe,  and  the  various  uther  pkleguiasise  of  different  organa 

The  question  here  suggests  itself,  whence  this  increase  in  the 
pi-oportion  of  the  fibrin  1  Is  it  the  result  of  the  transformation 
of  a  certain  amount  of  albumen  into  fibrin  ?  This  is  not  im- 
probable, and  the  decrease  of  the  former,  which  we  have  pre- 
viously stated  to  be  a  constant  occurrence,  appears  to  coiTobo- 
rate  this  hypothesis.  Be  this  theory  true  or  not,  we  may  still 
ask  what  can  be  the  cause,  capable  of  eitlier  transforming  a 
certain  quantity  of  albumen  into  fibrin,  or  of  creating  this 
latter  element  lie  novo. 

The  elevation  of  temperature  which  characterizes  the  phleg- 
masife.  has  been  appealed  to ;  but  can  we  legitimately  adopt 
such  an  opinion,  when  we  observe  that  in  typhoid  fever,  erup- 
tive fevers,  etc.,  an  equal  elevation  of  temperature  produces,  or 
at  least  is  accompanied  by  a  diametrically  opposite  result,  i.  e., 
a  decrease  of  the  fibrin.  It  is  therefore  to  the  essential  element 
of  the  disease  itself,  the  iuflammatoiy  condition,  that  we  must 
attribute  this  modification  of  the  blood,  ■n-ithout  going  further 
to  seek  for  an  explanation,  which  in  all  probability  would  not 
be  discovered. 

An  increase  of  the  fibrin  is  characterized  by  a  remarkable 
phenomenon  ;  namely,  a  tendency  to  secondary  inflammations. 
The  diil'use  nature  of  the  joint  affection  in  acute  articular  rheu- 
matism, the  occurrence  of  endocarditis  in  the  course  of  this 
disease,  as  well  as  of  pneumonia,  pleurisy,  etc.,  is,  in  all  pro- 
bability, a  consequence  of  this  increase  on  the  part  of  the  fibrin. 
As  for  the  febrile  condition,  and  the  elevation  of  tenipera- 
tm-e  of  the  cutaneous  surface,  they  caimot  be  attributed  to  this 
condition  of  the  blood,  inasmuch  as  they  frequently  arise  when 
it  is  absent. 

Sbot.  II.— Deoreaie  of  the  Pilriu. 

When  this  occurs,  the  number  representing  the  fibrin  oscil- 
lates, for  the  most  part,  between  1  and  2.  Rarely  does  it  fall 
below  1  ;  on  one  occasion,  however,  we  found  it  as  low  as  0.8, 
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towards  the  close  of  a  very  severe  case  of  typhoid  fever  wfaicl 
tennmated  fatally. 

The  causes  which  give  rise  to  this  decrease  of  the  fibriu  a 
tolerably  Qttmeioas ;  they  may  be  divided  into  acute  ; 
chronic. 

Among  the  former  may  be  enumerated,  severe  typhoi 
fevers,  especially  of  an  adynamic  type,  small  pox,  scarlet  fev 
measles,  etc. 

It  is  probable  that  in  the  plague  and  in  yellow  fever, ) 
decrease  of  the  fibrin  is  considerable  ;  but  we  possess  no  ch&- 
mica]  analysis  capable  of  substantiating  this  assertion.  It  ii 
equally  probable  that  the  same  modification  of  the  blood  occui 
in  the  majority  of  severe  intermittent  fevera. 

The  chronic  causes  giving  rise  to  a  decrease  of  the  fibrin  a 
the  following :  organic  diseases  of  the  heart  in  their  latte 
stages,  certain  marsh  eachexite,  chronic  scurvy,  and  ' 
marked  mercuiial  eacheida. 

A  decrease  of  the  fibrin,  whether  of  the  acute  or  chronic 
form,  is  shown  by  the  occurrence  of  a  patholugical  phenomenon 
peculiar  to  it,  and  which  may  serve  in  some  measure  to  detect 
its  existence.  This  consista  in  a  tendency  to  different  fonns  o 
hiemorrhage,  the  seat  of  which  varies  with  the  nature  o 
organic  lesions  of  the  disease,  during  the  course  of  which  th« 
decrease  of  the  fibrin  has  taken  place. 


ARTICLE  V. 
OF   THE  FATTY   MATTEKS. 

The  blood  contains  several  species  of  fatty  matter,  which  a 
as  follows : 

Seroline  ; 

Cholesterine ; 

Margaric,  stearic  and  oleic  acids,  in  the  form  of  margarate,! 
Btearate.  or  oleate  of  soda  or  soap ; 

A  phosphuretted  fatty  substance,  the  existence  of  which  may  I 
be  contested,  and  upon  wliich  we  shall  dwell  more  fully  her&'l 
after. 


OP  THE  BLOOD.  59 


Sect.  I. — Of  the  Seroline. 


Seroline,  discovered  by  M.  F.  Bondet,  is  a  specific  fatty  mat- 
ter, the  existence  of  which  cannot  be  doubted.  We  conceive 
ourselves  to  have  been  the  first,  and  perhaps  the  only  experi- 
mentalists, that  have  sought  to  determine  its  proportions. 

We  find  then,  as  the  result  of  analysis,  that  the  amount  of 
seroline  existing  in  healthy  blood  may  be  estimated  at  from 
0.020  to  0.025  in  every  thousand  parts  of  that  fluid.  We  have 
seen  it  rise  as  high  as  0.060,  and  fall  to  an  almost  inapprecia- 
ble quantity.  With  regard  to  the  variations  of  which  it  may 
be  susceptible  through  the  instrumentality  of  disease,  we  as 
yet  know  nothing. 

Sect.  II. — Of  the  Cholcsterine. 

The  cholcsterine  exists  in  the  blood  in  much  larger  quantity 
than  the  selorine.  Thus,  for  instance,  we  find  as  the  result  of 
numerous  analyses,  that  the  mean  quantity  of  this  principle  in 
healthy  blood  varies  from  0.090  to  0.100  ;  we  have  seen  it, 
moreover,  rise  as  high  as  0.175  and  fall  to  0.075.  As  the  cho- 
lcsterine may  be  obtained  pure  and  isolated,  the  accuracy  of 
these  results  cannot  be  doubted. 

The  increase  of  the  cholesterine  in  disease,  may  be  referred 
to  the  following  circumstances. 

1.  In  every  acute  febrile  afiection  the  cholesterine  increases, 
on  an  average,  about  one-third ;  the  causes  of  this  we  shall 
endeavour  to  explain  hereafter. 

2.  In  all  acute  inflammations  the  augmentation  is  still 
greater,  and  the  amount  of  cholesterine  may  be  estimated  at 
nearly  double  its  healthy  standard. 

3.  In  cases  of  jaimdice,  accompanied  with  retention  of  bile 
and  paleness  of  the  faeces,  the  cholesterine  increases  to  a  great 
degree,  and  its  weight  is  sometimes  found  to  be  five  or  six 
times  greater  than  in  healtL 

As  for  the  causes  which  may  give  rise  to  a  decrease  of  the 
cholesterine,  we  know  but  little  of  them,  nor  have  our  analyses 
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led  to  any  definite  results  on  this  head.  We  have,  however, 
generally  found  it  considerably  below  the  average  during 
pregnancy. 

Sect.  III.  —Of  the  Saponaceous  Matters. 
(Oleate,  Margarate,  and  Stearate  of  Soda.) 

This  saponified  compound,  as  found  in  the  serum  of  the 
blood,  presents  certain  characteristics  which  are  always  iden- 
tical, and  its  variations,  as  in  the  case  of  the  cholesterine,  are 
under  the  influence  of  comparatively  fixed  lawa 

In  health,  the  mean  amount  of  this  substance  is  about  1.00 
for  every  1000  parts  of  blood,  its  maximum  and  minimum  of 
variation  ranging  from  0.700  to  2.00. 

The  changes  which  it  undergoes  in  disease  are,  in  general, 
similar  to  those  of  the  cholesterine,  although  somewhat  less 
constant.  Thus  we  have  found  it  increased — 1.  In  acute  febrile 
afiections  ;  2.  In  acute  inflammations ;  3.  In  jaundice  with  re- 
tention of  bUe. 

The  study  of  its  decrease  leads  to  no  positive  feet  suscepti- 
ble of  general  application. 

Sect.  IV.— Of  the  Phosphuretted  Fatty  Matter. 

We  have  investigated  with  the  utmost  care,  the  composition 
of  the  fatty  matters  of  the  blood  when  removed  from  the  serum, 
and  have  been  much  assisted  in  our  researches  by  an  able  che- 
mist, M.  Cahours. 

His  experiments  relative  to  the  seroline,  the  cholesterine  and 
the  animal  soap  existing  in  the  blood,  do  not  appear  to  have 
produced  any  definite  results,  while  the  specimens  of  these  sub- 
stances which  we  have  forwarded  to  him,  have  served  to  de- 
monstrate their  perfect  purity. 

With  regard  to  that  substance  which  has  been  designated  as 
the  phosphuretted  fatty  matter  of  the  blood,  although  produced 
under  similar  circumstances,  and  possessing  similar  external 
characteristics,  it  is  a  most  complex  compound. 
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The  following  resum4  respecting  it  is  given  by  M.  Cahours : 
Its  reaction  is  slightly  alkaline :  it  contains — 1.  Chloride  of 
sodium;  2.  A  fatty  matter,  partly  saponified  by  means  of  soda; 
3.  A  non-saponified  fatty  matter.  This  last  is  partially  solu- 
ble in  a  solution  of  potash,  and  leaves  behind  a  brownish 
extractive.  The  potash  soap,  when  decomposed  by  an  acid, 
deposits  an  oil  (oleic  acid)  and  a  solid  residuum  (margaric  acid). 
Influenced  by  these  results,  we  no  longer  consider  it  neces- 
sary to  attach  importance  to  the  consequences  previously 
deduced  from  the  measurement  of  this  supposed  phosphuretted 
fatty  matter.  We  find  it,  in  fisict,  to  be  composed  of  soda  soap, 
mixed  with  a  small  proportion  of  non-saponifiable  fat,  and 
chloride  of  sodiunL 

ARTICLE  VI. 

OP  THE  rNOROANIC  SALTS  CONTAINED  IN  THE  BLOOD. 

The  salts  contained  in  the  blood  are  numerous.  Some,  exist- 
ing in  comparatively  large  quantities,  play  an  important  part ; 
others  are  found  in  such  small  proportion,  that,  without  deny- 
ing their  influence,  we  must  admit  that  their  quantitative 
variations  have  not  as  yet  been  investigated. 

We  shall  examine  in  succession : 

a.  The  chloride  of  sodium ; 

b.  The  carbonate  of  soda ; 

c.  The  phosphate  of  lime ;  and,  as  an  appendix  to  the  study 
of  the  salts,  we  shall  speak  of  the  iron. 

Sect.  I. — Of  the  Chloride  of  Sodium. 

To  obtain  the  chloride  of  sodium,  together  with  the  other 
salts  of  the  blood,  it  is  of  the  utmost  importance  to  efiect  the 
incineration  of  this  fluid,  and  then  to  analyse  the  residuum. 
During  the  process,  however,  it  is  scarcely  possible  to  prevent 
a  small  quantity  of  the  chloride  from  being  volatilized,  and  its 
relative  proportion  thus  becomes  somewhat  diminished.  This 
loss  cannot  be  obviated,  and  may  even  be  disregarded,  since. 
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the  process  being  invariably  the  saioe,  tlie  losa  is  so  Ukewiseg 
in  other  words,  it  is  alwajs  proportionate  to  the  ainount  < 
chloiide  of  sodium  existing  in  the  blood 

We  must  here  observe,  that  under  the  term  chloride  i 
sodium,  we  comprehend  a  minute  quantity  of  chloride  of  pota 
sium  and  magnesium  with  which  it  is  mixed. 

This  reservation  being  made,  we  may  proceed  to  examine 
the  normal  proportions  of  the  chloride  of  sodium,  and  the  chief 
modifications  of  which  it  is  susceptible. 

The  average  amount  of  this  salt  contained  in  healthy  blood, 
may  be  estimated  at  3.5  per  1 000  :  a  large  proportion,  exceed- 
ing as  it  does  that  of  the  fibrin.  It  is  evident,  therefore,  that 
a  salt  existing  to  such  an  extent  in  the  blood,  must  play  an 
important  part  in  the  nutrition  of  the  organism.  The  numbers 
3.0  represent  merely  the  mean  proportion,  which  may  vary, 
however,  within  tolerably  wide  limits,  the  maximum  and  mini- 
mum being  i,5  and  2.5. 

The  numbers  given  by  Lelimann  and  Nasse  confirm  our  own 
results.  Thus,  according  to  Lehmaim,  in  100  parts  of  healthy 
blood,  the  mean  proportion  of  chloride  of  sodium  is  4v2!,  and 
According  to  Nasse,  from  4.05  to  4.60. 

An  increase  of  this  salt  in  the  blood  is  a  somewhat  rare  and 
exceptional  occurrence.  We  are  unable  to  state  jireciscly  the 
circumstances  under  which  it  may  take  place,  but  must  content 
ourselves  with  saying,  that  in  the  blood  of  cholera  patients,  we 
have  found  the  proportion  of  chloride  of  sodium  to  be  above 
the  standard  of  health. 

On  the  other  hand,  it  invariably  decreases  under  the  influ- 
ence of  low  diet.  Thus,  in  acute  disease  generally,  we  have 
found,  as  the  results  of  numerous  and  varied  experiments,  a 
mean  proportion  of  2.5,  varying  from  2.0  to  3,0  as  the  mini- 
mum and  maximum.     These  numbers  show  the  decrease  of 

s  salt  to  be  considerable ;  and  it  is  evidently  due  to  want  of 
Ktorisbment,  and  to  the  interrupted   supply  of  cldoride  of 
a  to  the  system  at  large. 

We  know  of  no  other  fact  of  importance,  in  connexion  with 

;  chloride  of  soilium,  t>eyond  this  :  ibat  in  the  phlegmasin>, 
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the  proportion  of  this  salt  is,  on  the  average,  even  somewhat 
less  than  in  acute  diseases  generally,  when  treated  by  low 
diet,  etc. 

The  researches  of  M.  Mialh^  have  fully  confirmed  our  own, 
and  have  established  the  decrease  of  the  chloride  of  sodium  in 
disease  generally. 

Sect.  II. — Of  the  Carbonate  of  Soda. 

On  analyzing  the  ashes  left  by  the  incineration  of  a  portion 
of  blood,  we  immediately  find  the  necessity  of  distinguishing 
between  two  portions  of  the  residuum,  one  of  which  is  soluble, 
the  other  insoluble. 

The  soluble  portion  contains — 1.  The  chlorides:  these  we 
have  considered  in  the  preceding  section ;  2.  Another  portion, 
containing  certain  other  soluble  salts  apart  from  the  chloridea 
These  salts  are  the  following:  1.  Carbonate  of  soda,  which 
constitutes  the  major  portion;  2.  A  small  quantity  of  &ee 
soda ;  3.  A  small  quantity  of  sulphate  and  phosphate  of  soda ; 
lastly,  a  trace  of  carbonate,  phosphate,  and  sulphate  of  potash, 
and  of  sulphate  of  magnesia.  These  salts,  so  far  as  their 
proportions  relative  to  the  salts  of  soda  are  concerned,  may  be 
disregarded. 

This  portion  of  the  soluble  residuum  left  by  incineration  of 
the  blood,  may,  without  fear  of  error,  be  designated  as  solvble 
salts  of  soda,  minus  chloride  of  sodivmi;  or,  perhaps,  as  accu- 
rately by  the  term  carbonate  of  soda. 

Retaining,  however,  the  first  denomination,  we  shall  ex- 
amine, in  a  general  way,  the  variations  which  these  soluble 
salts  of  soda  may  undergo. 

Their  mean  amount  may  be  represented  by  2.5,  and  their 
variations  are  more  limited  than  those  of  the  chloride  of 
sodium ;  their  maximum  and  minimum  may  be  stated  at  3.0 
and  2.0. 

The  researches  of  Lehmann  corroborate  the  above  state- 
ments, for  he  finds  a  mean  proportion  of  1.628  of  carbonate  of 
soda  in  1000  parts  of  human  blood.   It  is  very  probable,  there- 
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fore,  that  aa,  in  our  experiments,  2.500  was  found  to  represent 
the  soluble  salta  of  soda  in  the  aggregate,  the  numbers  1,628 
would  express  the  amount  of  the  carbonate  of  soda  taken  singly. 

The  soluble  salts  of  soda  may  be  diminished  in  certain  dis- 
eases. Thus  we  find  from  repeated  analysis,  that  the  mean 
amount  of  the  soluble  salts  is  less  in  the  phlegmaaiie  than  in 
health.     It  may  be  represented  by  2.00. 

The  increo^  of  the  salts  of  soda  is  rather  admitted  by 
induction  and  theory,  than  demonstrated  with  certainty. 
M.  Fremy,  however,  having  on  one  occasion  examined  tie 
blood  of  an  individual  suifering  from  scurvy,  found  the  pro- 
portion of  alkaline  salts  to  be  increased,  MM.  Andi-al  and 
Gavarret  arrived  at  the  same  results  in  a  similar  case. 
{Heviat,  p.  138.) 


Sect.  III,^ — Of  the  Phoaphnte  of  Lime. 

The  phosphate  of  lime  is  always  found  in  combination  with 
a  small  quantity  of  equally  insoluble  phosjjhat*  of  magnesia. 

The  mean  proportion  is  0.350  in  1000  parts  of  blood ;  the 
limits  of  variation  being  0.400  and  0.300. 

The  variations  which  this  salt  undergoes  in  disease  are  of 
considerable  importance :  and  we  might  almost  say,  that  few 
of  the  elemental^  principles  of  the  blood  are  so  much  in- 
fluenced by  it  as  is  the  phosphate  of  lime. 

Increase  of  tJie  Phospliate  of  Lime. — It  is  a  remai'kable 
fact,  that  the  physiological  condition  is  that  in  whicli  the 
proportion  of  phosphate  of  lime  is  the  smallest;  whilst  in 
the  majority  of  diseases  it  is  almost  invariably  increased,  as 
aliewn  in  the  following  table  : 

AniDmia        ........  0,54G 

PuliDonar;  tuberculosis,  first  blGediiig  ,  .  0,493 

Ditto  ditto        seconil  bleeding      ,        .  0.4TS 

Ditto  ditto        third  bleediDg        .        .  0.:)63 

Typhoid  focer 0.497 

Pregnnnc; '     .        .  0.436 

ChloroHB 0.441 
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In  other  cases,  the  departure  from  the  healthy  standard  is  but 
slight 

Plethora 0.341 

This  may  easily  be  conceived,  inasmuch  as  there  is  no  absolute 
alteration  of  the  blood  in  plethora,  but  merely  a  modification 
in  point  of  quantity. 

In  the  phlegmasiad 0.396 

This  may  almost  be  regarded  as  a  marked  increase,  when  con- 
trasted with  the  standard  of  healtL 


ARTICLE   VII 

OP  THB  IBOK. 

The  question  as  to  the  actual  form  in  which  the  iron  exists 
in  the  blood,  is  considered  by  chemists  as  not  yet  admitting  of 
a  definite  answer.  Without  entering  upon  a  discussion  which 
would  be  foreign  to  the  subject,  we  shall  content  ourselves 
with  stating :  1.  That  the  iron  exists  in  the  globules,  of  which 
it  forms  one  of  the  constituent  parts  or  inorganic  elements ; 
2.  That  not  a  trace  of  it  is  to  be  found  either  in  the  serum  or 
in  the  fibrin ;  3.  That  its  quantity  varies  directly  in  propor- 
tion to  the  amount  of  globules  contained  in  the  blood. 

These  propositions  are  based  upon  a  considerable  number  of 
analyses,  the  accuracy  of  which  can  scarcely  be  contested. 

It  would  seem,  therefore,  almost  superfluous  to  state  here, 
the  weight  of  the  iron.  For  the  sake  of  completeness,  however, 
we  may  quote  the  following  : 

Mean  proportion  in  health 0.550 

Maximum  in  health 0.600 

Minimum  in    ditto 0.500 

An  increase  of  the  iron  is,  like  that  of  the  globules,  a  rare 
and  exceptional  occurrence.  A  decrease,  on  the  other  hand, 
is  very  common,  and  occurs  under  the  following  circum- 
stances : 

o 
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In  pregnancy 0.449 

yy  the  phlegmasin  generally         ....  0.480 

yy  phthisis,  first  bleeding 0.489 

„      ditto     second  bleeding  ....  0.482 

„      ditto     third  bleeding 0.442 

,,  Anaemia 0.366 

„  Chlorosis 0.319 


ARTICLE  VIII. 

OF  CERTAIN  FOREIGN  MATTERS  OCCASIONALLY  FOUND 

IN  THE  BLOOD. 

Biliary  pigments  (bilious  serum)  ; 

Fatty  matters  (milky  serum) ; 

Urea; 

Sugar; 

Pus; 

Entozoa ; 

Cancerous  matter ; 

Tubercular  matter. 

Sect.  I. — Of  the  Bile  Pigment. 

It  is  now  about  twenty  years,  since  some  lively  discussions 
arose  between  chemists  and  pathologists  relative  to  the  follow- 
ing questions.  Can  the  bile  pass  into  the  blood?  or  can 
the  bile  be  developed  in  the  blood?  Amid  the  conflict  of 
opinions,  that  which  denied  to  the  bile  the  possibility  of  such 
an  occurrence,  was  very  generally  admitted.  At  the  present 
epoch,  a  similar  discussion  would  afford  but  little  interest,  and 
the  solution  of  the  question  may  be  arrived  at  in  a  very  simple 
manner. 

What  is  bile  ?  If  we  admit  the  exact  analysis  made  of  this 
substance  by  M.  Demar5ay, — and  we  are  inclined  to  do  so, — we 
should  say,  that  the  bile  is  a  fluid,  holding  in  solution,  choleate 
of  soda,  margarate,  oleate,  and  stearate  of  soda,  cholesterine, 
and  one,  if  not  two,  biliary  pigments. 


When,  therefore,  we  ask,  if  bile  can  exist  in  the  blood,  and 
untterstand,  by  such  a  question,  the  bile  in  it«  perfect  et^te,  we 
anstt-er  no,  it  is  not  fully  formed  bile  that  exists  in  the  blood. 

H  however,  by  bile  in  the  blood  we  mean  the  principal 
constituents  of  this  fluid,  then  without  doubt  such  an  occur- 
reiioo  may  take  place,  and  we  frequently  even  find  a  serum 
which  might  in  some  sort  be  termed  bilious. 

The  following  component  parts  of  the  bile  are  found  in  the 
blood,  and  may,  under  certain  circumstances,  of  which  we 
shall  presently  speak,  accumulate  in  the  serum,  where  they  are 
consequently  met  with  in  much  larger  proportion  than  in 
health: 

1.  Cholesterine ; 

2.  Animal  soap,  i.e.  the  comj>ound  fonue<l  by  the  oleates, 
margarates,  and  stearates  of  soda. 

These  principles  accumulate  in  the  blood  ;  1.  When  there  is 
an  obstacle  to  the  free  flow  of  bile,  with  Jaundice  and  pale 
evacuations ;  2.  When,  from  some  general  predis[)osition,  the 
nature  of  which  is  often  latent,  but  which  is  itself  frequently 
the  result  of  a  moist  warm  temperatm-e,  there  has  been  deve- 
loped, what  is  commonly  called  a  bilious  state  of  the  system. 
The  bile  appears  in  such  cases  to  be  more  abundantly  secreted 
by  the  liver ;  it  Sows  into  the  intestines,  and  at  the  same  time 
the  skin  become*  jaundiced. 

In  both  these  cases,  while  the  cholesterine  and  soda  in  com- 
bination with  the  fatty  acids  are  accumulating  in  the  blood, 
there  is  almost  always,  without  exception,  au  appearance  of 
bile-pigments  in  the  serum.  These  pigments  are,  as  we  shall 
show  hereafter,  of  two  kinds ;  the  yellow  (the  bilifulvin  of  Berze- 
lius)  and  the  green  pigment  (the  hiliverdin  of  the  same  chemist). 

It  is  easy  to  demonstrate  the  presence  of  biliary  pigment 
in  the  serum  of  the  blood.  In  the  majority  of  instances, 
inspection  alone,  or  the  immersion  of  a  piece  of  wliite  cloth 
into  the  fluid,  will  serve  to  shew  its  yellowish  green  tinge.  If 
any  doubt  remain,  the  process  recommended  by  M.  Martin 
Solon  may  be  adopted ;  it  consists  in  separating  the  serum 
from  the  clot,  and  treating  the  former  with  nitric  acid.     The 
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albumen  coagulates,  but  instead  of  being  of  a  pure  white  colon] 
as  is  generally  the  case,  it  presents  a  greenish  tinge,  the  depf 
of  which  varies  with  the  quantity  of  bile-pigiuent  coutain 
in  the  seram  of  the  blood. 

To  sum  up  then,  we  may  state,  that  the  component  p 
tbe  bile,  with  the  exception  of  the  choieate  of  soda,  may  accu- 
mulate in  the  serum  of  the  blood,  when  the  flow  of  bile  is  ar- 
rested, or  its  secretion  greatly  increased. 

Sect.  II,— Of  tlio  Fatty  Matters  (Milky  Serum). 

A  peculiar  species  of  serum  is  occasionally  met  with,  to  whiol 
the  term  mi'M-i/  aerani  has  been  applied. 

Endeavours  have  been  made  to  ascertain  precisely  the  c 
cumstances  in  which  it  is  met  with,  and  the  subjoined  i 
have  been  established. 

1.  During  the  process  of  digestion,  the  lactescence  of  tlM 
seram  begins,  in  general,  two  hours  after  the  ingestion  of  a 
ment,  and  continues  for  the  space  of  two  or  three  hours.  The 
serum  is  found  to  be  turbid,  opalescent  and  semi-opaque  ;  this 
condition  is  altogether  transitory :  it  is  due  to  the  absorption 
of  the  fatty  matters  of  the  food,  formed  into  an  emulsion  by 
the  pancreatic  juice,  and  absorbed  as  such  in  the  duodenum. 
A  microscopic  examination  discloses — 1.  A  large  number  of  fat 
globules ;  2.  molecular  granules  of  an  albuminous  or  fibrino- 
albnminous  nature.  In  a  word,  it  is  the  passage  of  the  chyle 
into  the  blood  which  rendei's  the  serum  turbid,  and  continues 
to  do  so,  until  these  fatty  matters,  which  according  to  the  re- 
searches of  Christison  and  Lecauu,  are  merely  the  insoluble 
oleine,  stearine  and  margarine,  become  converted  into  fetty 
acids ;  the  oleic,  stearic,  and  margaric  acids,  which  entering 
into  combination  with  the  free  soda  of  the  blood,  thus  cause 
the  disappearance  of  the  fat  globules. 

With  regard  to  the  molecular  granules,  it  is  probable  that 
they  are  destined  to  be  transformed  into  blood  globules. 

2.  In  disease,  the  serum  has  occasionally  been  found  in  a 
lactescent  state.  This  pheuomenon  is,  however,  entirely  dif- 
ferent from  that  which  we  have  just  considered.     We  shall 
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exAmhie  snccesaively — A.  The  nature  of  the  alteration  consti- 
tuting luctescence  of  the  aeruni ;  r  The  morbid  eondltious  in 
which  it  is  occasionally  met  with. 

A.  Nature  of  the  laclescence.  This  appearance  may  be  due 
to  one  or  other  of  two  essentially  different  causes.  The  first 
consists  in  the  presence  of  uon-sapouiiied  fatty  matters  in  the 
aenim,  viz,,  the  oleine,  margarine  and  stearine  ;  na  ia  moat  fre- 
quently the  case.  According  to  the  researches  of  Mareet,  Trail, 
Zauarelli,  Christison,  Lecaiiu,  Lassaigne  and  Bertazzi,  the  tur- 
bidity of  the  seTum  in  cases  of  disease  is  always  owing  to  the 
presence  of  non-saponified  fatty  matters.  The  proportion  of 
fat  existing  in  the  blood  is  very  variable ;  on  one  occasion 
M.  Lecanu  found  117  grammes  in  1000.  In  a  similar  quan- 
tity, Trail  found  45,  and  Bertazzi  only  6, 

We  have  on  three  occasions  met  with  lactescent  serum;  once 
in  a  case  of  pneumonia,  and  twice  in  Brigbt's  disease.  In  the 
former,  we  found  under  the  microscope,  a  combination  of  fat 
globules  and  albuminous  granules.  In  the  latter,  we  merely 
detected  the  granules,  nor  did  a  subsequent  analysis  demon- 
strate an  excess  of  fatty  matter. 

B.  Cases  in  which  la-ctescent  serum  is  viel  ant/i.  On  this 
point  we  possess  no  definite  information.  It  ia  reported,  how- 
ever, to  have  been  met  with  in  the  following  cases :  in  diabetes 
(Mai-cet) ;  in  dropsy,  jaundice  and  nephritis  (Chriatison) ;  in 
hepatitis  (Trail) ;  in  pneumonia  (Zanoi'elli) ;  in  a  case  of  mam- 
mary abscess  (Simon),  It  certainly,  however,  occurs  most 
frequently  in  Bright's  disease.  (Gregory,  Christison,  Rayer, 
Becquerel,  Rodier,  etc.) 

Lastly,  it  has  been  found  in  certain  healthy  individuals.  We 
conceive  however  that  in  these  cases,  there  must  have  been 
some  error,  and  that  the  lactescence  produced  by  digestion  has 
been  mistaken  for  that  resulting  from  disease. 


8scT.  III.— Of  the  Ure 


Urea  probably  exists  in  healthy  blood,  but  in  too  small  a 
quantity  to  be  discovered  by  chemical  analysis.     Certain  phy- 
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siolugical  experiments  have  however  eatabliBhed  the  faot;  fia 
having  extirpated  the  kidneys  of  animals.  M.   Prevost   , 
Dumas  showed  that  the  urea,  being  no  longer  eliminated  bjM 
those  organs,  accumulated  in  the  blood  and  could  be  detected 
there  with  the  utmost  easa 

Analogy  therefore  admits  the  suppoaitiou  that,  whenever  the 
function  of  the  kidneys  is  either  impaired  or  gradually  sup- 
pressed, a  similar  phenomenon  may  occur.  Thus  it  was,  that 
the  presence  of  urea  in  the  blood  of  persons  suffering  from 
Bright's  disease,  became  a  generally  received  opinion,  before 
direct  experiment  had  proved  the  fact 

It  is  chiefly  in  Great  Britain,  that  this  principle  has  been 
found  in  the  blood  by  Boatock,  Gregory,  Christiaon,  It  has 
been  noticed  in  France  likewise,  by  Rayer  Guibourt  and  other 
experimentalists. 

Having,  about  twelve  years  ago,  in  conjunction  with  M. 
Quevenne,  made  some  experiments  tending  in  this  direction, 
we  failed  to  detect  urea  in  the  blood  But  as  positive  facts  are 
not  to  be  destroyed  by  merely  negative  ones,  we  must  consider 
it  proved,  that  in  the  majority  of  cases  of  Bright's  disease,  the 
urea  not  being  secreted  by  the  kidneys  in  proper  quantity,  accu- 
mulates in  the  blood,  where  it  may  be  discovered  by  analysis. 

Does  the  same  thing  occur,  however,  when,  from  any  other 
cause,  the  ujinary  secretion  is  greatly  diminished,  as  in  reten- 
tion (}T  urine,  and  in  the  various  diseases  to  which  the  kidney 
is  liable  1  On  this  subject,  analysis  is  as  yet  silent ;  and  here, 
as  in  Bright's  disease,  much  remains  yet  to  be  dona 

Again,  what  consequences  result  from  the  presence  of  urea 
in  the  blood  /  This  is  another  question,  to  which  we  can  as 
yet  give  no  satisfactory  answer.  It  has  indeed  been  assei'ted 
that  when  the  accumulation  became  considerable,  we  might 
attribute  to  it,  those  cerebral  symptoms  which  are  commonly 
met  with  in  the  last  stage  of  many  renal  diseases ;  this  may 
])OSEahly  be  the  case,  but  it  altogether  remains  to  be  proved. 

Tliere  are  two  processes  by  which  the  urea  may  be  removed 
from  the  blood.  The  following  is  that  recommended  by  M. 
Vei-deil  In  his  treatise  on  chemistry  (Holirt  et  Verdeil). 
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"  The  defibriniaed  blood  ia  to  be  coagulated  with  an  equal 
"  weight  of  wat€r,  filtered  through  a  cloth,  and  evaporated  in  a 
"  water  bath.  The  fluid,  reduced  to  the  conaistence  of  a 
"  ajTup,  18  then  mixed  with  alcohol ;  this  causes  a  precipitate 
"  which  is  to  be  removed.  The  alcoholio  solution  is  now  eva- 
"  porated  and  treated  with  oxalic  acid,  which  decomposes  the 
"  soup  aud  renders  the  fatty  matters  insolubla  iEther  is  then 
"  added  to  the  filtered  fluid,  this  dissolves  all  the  hipptiric  add, 
"  and  forms  a  snpoi'ficial  pellicle  which  may  be  removed :  the 
"  subjacent  portion,  having  been  neutralized  by  the  addition  of 
'■  carbonate  of  lime,  is  again  evaporated,  and  dried  in  vacuo. 
"  The  dried  mass  is  then  treated  with  pure  cold  alcohol ;  this 
"  almost  entirely  dissolves  the  urea,  which  may  be  then  ob- 
"  tained,  either  in  crystals  oi'  in  combination  with  the  nitric 
"  and  oxalic  acids." 

By  means  of  this  process,  say  MM.  Robin  and  Verdeil.  Dr. 
Hervier  was  enabled  to  detect  the  habitual  presence  of  urea  in 
humau  blood,  when  experimenting  upon  250  or  300  grammes 
(!)i  oz.)  of  this  fluid." 

Sect.  IV.— Of  the  Sugnr. 

Sugar  exists  naturally  in  certain  portions  of  the  circulating 
systenL  We  have  seen,  in  fact,  that  after  being  secreted  by 
the  liver,  it  passes  into  the  hepatic  veins,  the  inferior  vena 
cava,  the  right  cavities  of  the  heart,  the  pulmonary  artery, 
and  from  thence  into  the  lungs,  where  it  is  consumed.  In  no 
other  part  of  the  circulating  apparatus  do  we  find  it  during 
health. 

The  only  disease  in  which  it  has  been  found,  is  diabetes;  and 
in  this,  its  presence  has  given  rise  to  so  much  difference  of 
opinion,  that  doubts  remain  in  the  minds  of  many  respect* 
ingil. 

It  is  certainly,  however,  found  in  no  other  disease :  among 


*  Chimie  anatomique  et  phytioiogiqat,  nonHoie  <l  jxil/iofugii/ue 
Vol.  ii,  p.  510. 
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the  thousands  of  specimens  of  seram  which  we  have  examined, 
it  has  never  once  been  detected,  nor  has  any  other  chemist 
alluded  to  its  presence,  except  in  cases  of  diabetL'S. 

But  even  in  this  disease,  its  existence  in  the  blood  1 
as  we   have   seen,   been    considered    doubtful,   and  is  i 
denied  by   some   chemists  (Guendeville.  Vanquelin,  Segalas,   ' 
Wollaston,  and  Henry).      The   Interesting  researches  of  M. 
Bouchardat  have,  in  a  measuje,  reconciled  these  differences  of 
opinion. 

According  to  this  writer,  there  exists  in  the  semm  of  the 
blood  of  many  diabetic  patients,  a  certain  amount  of  glucose, 
the  detection  of  which  is  easy.  lu  others,  it  occurs  only  during 
the  process  of  digestion ;  so  that,  if  venesection  is  practised 
after  the  perfoimanee  of  this  function,  no  glucose  is  met  with. 

To  ascertain  the  presence  of  sugar,  we  may  have  recourse  to 
a  pohuizing  apparatus,  or  to  certaui  chemical  tests. 

Polariiation  of  light. — The  albumen  of  the  serum  deviates 
a  ray  of  polarized  light  to  the  left ;  the  glucose  has  a  reverse 
effect.  Should  there  be,  therefore,  a  quantity  of  this  substance 
existing  in  the  blood,  equivalent  to  70  or  100  parts  per 
1000,  the  deviation  to  the  right,  as  produced  by  the  glucose, 
being  about  equal  to  that  produced  by  the  albumen  to  the  left, 
no  effect  will  take  place.  If,  on  the  other  hand,  the  quantity 
of  glucose  exceed  100  parts  per  1000,  there  will  be  visible 
deviation  to  the  right,  Lastly,  if  the  quantity  fall  below  60 
paits,  the  sinistral  deviation  will  be  less  than  usual,  but  at 
least  safKcient  to  attract  the  observer's  attention,  and  to  induce 
him  to  seek  the  presence  of  sugar  by  some  other  process.  It 
is  as  the  result  of  upwards  of  a  thousand  analyses  of  the  blood, 
by  means  of  the  polarimeter,  that  we  feel  authorized  to  affirm, 
that  if  sugar  exists  in  the  blood  of  persons  suffering  from 
other  diseases  than  diabetes,  the  fact  is  extremely  rare  and 
exceptional. 

The  chemical  processes  employed  to  ascertain  the  presence  of 
sngar,  are  almost  exclusively  restricted  to  the  following : 

1.  Hie  solution  of  Barreswill,  the  formula  of  which  is  as 
follows : 


^ 
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Carbonate  of  soda  (in  crystals)      ...  40  parts 

Supertartrate  of  potash        .        •        .        •  ^     » 

Caustic  potash 40     „ 

Distilled  water 400 


n 


Make  a  solution,  and  add  the  following  i 

Sulphate  of  copper          ....  30        ,, 

Water 100        „ 

Mix,  and  filter  the  two  solutions  when  mixed. 

This  solution,  when  added  to  a  liquid  containing  glucose, 
and  heated,  gives  a  reddish  precipitate  of  reduced  copper.  In 
this  case,  an  albuminous  deposit,  coloured  by  the  copper,  is 
produced. 

2.  Caustic  potash, — A  fragment  of  caustic  potash,  added  to 
serum  containing  glucose,  gives  an  albuminous  precipitate,  of 
a  brownish  colour,  due  to  the  combination  of  albumen  with 
ulmate  of  potash.  This  ulmic  acid  is  formed  by  a  transform- 
ation which  the  glucose  undergoes  in  presence  of  caustic  potash. 

The  existence  of  sugar  in  the  blood  does  not  appear  to  influ- 
ence the  other  component  elements  of  this  fluid. 


Sect.  V. — Pus. 

The  presence  of  pus  in  the  blood  is  a  question  upon  which 
a  vast  amount  of  controversy  has  arisen ;  nor,  indeed,  has  it 
been  yet  satisfactorily  settled.  We  shall  endeavour,  however, 
to  state  what  is  actually  known  respecting  it,  and  to  suggest  a 
few  problems,  the  solution  of  which  would  be  of  importance. 

1st  query.  Can  ptis  exist  in  the  blood  ? 

To  answer  this  question,  we  must,  as  when  speaking 
of  bile  in  the  blood,  imderstand  what  is  meant  by  this 
so-called  presence  of  pus  in  the  blood.  Does  it  imply  that 
actual  pus  may  be  found  in  the  blood,  with  all  its  component 
elements  ?  This  it  is  impossible  to  demonstrate,  and  for  the 
following  reason :  the  majority  of  the  substances  constituting 
pus,  are  found  in  healthy  blood,  as,  for  instance,  water,  albu- 
men, cholesterine,  fatty  acids,  and  the  salts  of  soda,  especially 
the  chloride  of  sodium.     How,  then,  are  we  to  determine  what 
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belongs  to  the  pus  and  what  to  the  blood  ?  As  there  is  usually 
but  a  small  quantity  of  pus  in  the  blood,  no  concluaion  can  be 
drawn  from  the  increased  proportion  of  those  chemical  elements 
which  it  contains  in  health.  One  element,  however,  remains, 
which  may  be  regarde4  as  the  characteristic  feature  of  trne 
pus, — namely,  the  pus  globule.  The  whole  problem  may  there- 
fore be  expressed  thus :  Have  Hie  pus  globules  been  found  in 
tlte  blood  ?    We  answer,  Yes,  in  all  probability. 

If  Mood  and  pus  be  mixed  together  artificially,  and  then 
examined  under  the  microscope,  the  blood  and  pus  globules  are 
found  miugled  together,  each  preserving  its  peculiar  character- 
istics, which  we  need  not  here  recapitulate.  We  must,  however, 
observe,  that  the  pus  globules  bear  so  marked  a  similarity  to 
the  large  white  globules  of  the  blood,  that  they  are  constantly 
mistaken  the  one  for  the  other.  In  the  present  instance,  how- 
ever, being  made  aware  of  the  combination,  the  eye  is  not  so 
likely  to  be  deceived;  but  in  those  cases  where  a  small  number 
of  pus  globiJea  exist  in  the  blood,  the  difficulty  becomes  very 
great,  and,  in  spite  of  experience,  we  believe  it  impossible  to 
decide  whether  the  suspected  globules  belong  to  the  pus  or  to 
the  blood. 

M.  Donni^  has  suggested  a  very  ingenious  process:  it  consists 
in  placing,  in  the  field  of  the  microscope,  a  drop  of  blood,  in 
contact  with  a  drop  of  ammonia,  which  causes  the  red  and  white 
globules  to  dissolve  almost  instantaneously.  If,  on  the  contrary, 
we  place  a  drop  of  pus  in  contact  with  a  drop  of  ammonia,  the 
pus  globules,  it  is  true,  undergo  solution,  but  the  process  is 
much  slower  and  less  complete,  Upon  this  distinction  does 
M.  Doan4  found  the  diagnosis  of  pus.  The  process  is  ingenious, 
though  uncertain,  as  affording  no  positive  characteristic,  but 
constituting  merely  a  question  of  degree;  moreover,  it  may 
happen  that  some  of  the  blood  globules  dissolve  more  slowly 
in  the  ammonia  than  the  pus  globules,  and  hence  another 
source  of  error. 

In  conclusion,  we  may  stat«,  that  the  existence  of  pus  glo- 
bules in  the  blood  is  very  probable,  if  not  certain ;  but  that 
positive  demonstration  of  the  fact  is  extremely  difficult. 
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2nd  qaery.  Whence  comen  the  pvs ;  or.raOier.fro 
are  Uie  pus  globules,  found  in  tJie  blood,  derived  / 

Three  opinions  have  been  emitted,  as  offering  a  eolution  of 
this  problem,  each  of  which  poaaesses  certain  claims  to  support. 

A.  The  pus  glubides  are  absorbed  from  a  suppuratintj 
cavity. — To  this  theiiry  the  term  pundent  absorption  ha«  been 
given,  and  it  is  still  received  by  many  authorities.  The  fol- 
lowing arguments  have  been  adduced  in  its  favour — viz,,  that 
the  general  condition  characteriBtic  of  purulent  absorption,  is 
always  found  in  connexion  with  a  suppurating  organ  or  wound, 
and  that  the  pus  formed  by  such  wound,  diminishes  in  pro- 
portion as  the  general  phenomena  become  fully  developed. 

In  opposition  to  this  theory,  the  following  objections  have 
been  urged — viz,,  1.  That  the  capiUary  vessels  arc,  for  the  most 
part,  of  too  small  calibre  to  admit  the  pus  globules ;  2.  That 
the  presence  of  pus  globules  in  the  blood  has  the  etfect  of  pro- 
ducing immediate  coagulation  of  the  surrounding  fibrin,  which 
acts  thus  as  a  barrier  to  the  further  advance  of  the  pus;  3. 
That  this  coagulation  occurs  In  the  immediate  vicinity  of  the 
suppurating  locality;  and  lastly,  that  there  are  cases  occasion- 
ally to  be  met  with,  in  which  the  general  symptoms  consti- 
tuting what  has  been  termed  purulent  fever,  etc.,  etc.,  exist, 
without  the  slightest  trace  of  actual  suppuration.  The  diffi- 
culty of  giving  a  decisive  opinion,  in  presence  of  euch  con- 
dieting  arguments,  is  obvious. 

B,  The  pus  is  the  residt  of  pidebitia.  occurring  in  Vie  veins 
which  are  in  contact  with  tfie  suppurating  tissues. — The  fol- 
lowing arguments  favour  this  supposition :  in  the  great  majority 
of  cases,  we  find  actual  traces  of  plUebitis,  of  which,  however, 
there  are  two  kinds — adhesive  phlebitis,  when  its  object  appears 
to  be,  to  cause  adhesion  of  the  walls  of  those  veins  which  have 
remained  pervlons  ;  and  suppurative  phlebitis,  when  it  merely 
produces  pus. 

Agaiufit  the  doctrine  of  phlebitis,  the  same  arguments  have 
been  brought  forward  as  in  the  caae  of  purulent  absorption — 
viz,,  that  the  contact  of  the  pus  globides  with  the  blood,  pro- 
duces instant  coagulation  of  this  latter  fluid.     This  unctintro- 
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vertible  fact  has  been  esplamed  away  by  the  partisans  of  phi 
bitis.  True,  say  they,  the  pus  at  first  produces  coagulation  t 
the  blood  with  which  it  cornea  in  contact,  and  is  thus  prevent* 
from  doing  further  mischief,  and  this  probably  occurs  in  t 
great  majority  of  coses ;  but  there  are  others,  in  which  the  pa%fl 
continuously  secreted  by  the  wall  of  the  inflamed  vein,  i 
length  breaks  down  the  obstacle  presented  by  the  recentl)^" 
formed  coagulum,  and  is  forthwith  carried  into  the  circulatioib 

c,  Hie  pus  is  furnished  by  the  blood  itself. — In  other  w 
the  blood  nndergoes  a  transformation,  in  virtue  o: 
morbid  general  condition  of  the  system,  to  which  the  ter 
purulent  diathesis  has  been  given,  and  from  whence  resul 
the  spontaneous  formation  of  pus.     In  a  word,  this  theorjw 
supposes  the  blood  to  suppurate  in  the  same  manner  as  do  thd^ 
solid  tissues. 

According  to  this  theory,  which  is  due  to  M.  Tessier,  the 
very  frequent  occurrence  of  phlebitis  in  diseased  organs  and  in 
wounds  (the  results  of  amputation,  injuries,  parturition,  etc.), 
is  explained,  ujion  the  supposition  that  the  blood  suppurates, 
and  deposits  its  morbid  products,  by  preference,  in  those  parts 
which  ore  already  inflamed  and  diseased. 

In  presence  of  the  above  theories,  it  is  no  easy  matter  to 
form  an  exact  idea  of  the  question  at  issue.  We  conceive  it 
possible,  however,  that  each  may  be  true,  and  that  the  presence 
of  pus  in  the  blood  may  be  of  three-fold  origin  :  purulent 
absorption,  phlebitis,  and  spontaneous  suppuration. 

3rd  query.  What  are  the  consequences  resultiiig  from  the 
presence  of  pus  globules  in  (/i«  hhod  '! 

They  are  two-fold, — physical  and  pathological 

A.  Physical  consequences  resulting  from  the  presence  of  pus 
in  the  blood. — Of  these,  the  most  important  is  a  diminished  co- 
agulability of  the  latter  fluid.  To  prove  this,  recourse  has  been 
had  to  direct  examination  and  experiment ;  and  few  are  ignor- 
ant of  that  made  by  M.  Douu^,  who  found  that  the  coagulation 
of  freshly  drawn  blood  was  prevented  by  its  admixture  with  a 
certain  amount  of  pus.  The  experiment,  however,  is  not  of 
much  value.     In  the  first  place,  it  dws  not  always  succeed,  as 
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wae  the  case  with  two  most  able  observers,  MM.  Andrtil  aDd 
Gavarret ;  and  agaim  we  cannot  condade,  from  what  takes  place 
when  a  considerable  quantity  of  pas  is  added  to  blood,  that 
similar  phenomena  must  likewise  result  from  the  admixture  of 
a  very  small  proportion  of  this  material ;  and,  in  fact,  the 
quantity  of  pus  existing  in  the  blood  is  always  very  small.  Id 
proportion  to  the  entire  mass  of  that  fluid.  The  question  is, 
therefore,  more  easily  solved  by  direct  observation  of  the  blood 
itself;  for  the  majority  of  competent  authorities  agree  in  ad- 
mitting, that  in  fatal  cases  of  the  purulent  diathesis,  the  blood 
is  more  fluid  and  less  coagulablo  than  usual.  It  is  very  pro- 
bable, therefore,  that  this  condition  does  actnally  result  from 
the  admixture  of  pus  with  the  blood.  It  is  not,  however, 
thoroughly  proved  to  do  so,  aa  yet, 

B.  PaUiological  consequences  restdting  from  titepresence  of 
pus  »■«  tiie  blood. — Tiiese  are  of  two  kinds, — general  and  local. 

Local  ptienoniena. — Under  this  head,  we  may  class  the  so- 
called  metastatic  abscesses,  or  purulent  phlegmasite.  These 
abscesses,  which  we  cannot  here  attempt  to  describe,  occur  for 
the  most  part  in  the  lungs  and  liver.  Itis  not  uncommon, 
however,  to  find  them  in  many  other  localities,  such  as  the 
spleen,  the  kidneys,  the  brain,  the  muscles,  etc. 

It  may  be  asked,  whence  the  formation  of  these  abscesses  I 
and  here  we  meet  with  three  hypotheses,  each  bearing  refer- 
ence to  one  or  other  of  those  theories  upon  which  the  entrance 
of  pus  into  the  blood  has  been  explained.  Thus,  some  believe 
(iis  we  have  already  seen)  that  the  pus  absorbed  from  a  suppu- 
rating locality  is  deposited,  as  such,  in  the  parenchymatous 
tissues  ;  others,  that  a  recurrence  of  the  phlebitis,  which  first 
gave  rise  to  the  pus,  takes  place  in  these  same  tissues ;  such 
metastatic  abscesses  being  regarded  as  so  many  small  local 
parenchymatous  phlebites.  Lastly,  those  who  advocate  the 
theory  of  a  purulent  diathesis,  consider  these  abscesses  as 
simply  resulting  from  it ;  and  this  may  easily  be  conceived 
from  their  own  de6nition  of  the  purulent  diathesis,  viz. :  A 
general  proneness,  on  the  part  of  the  blood  and  the  organs  in 
general,  to  inflammation  and  suppuration.     We  shall  not  here 
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enter  into  this  discussion,  our  object  being  sinipiy  to  stato  tlwl 
actual  condition  of  science,  on  this  head. 

The  purulent  phlegmatsire  may  be  defined  as,  inflammatioi 
occurring  with  the  ntmost  facility  in  individuals  whose  b 
contains  pus  globules.     They  are  especially  characterized  hm 
their  rapid  progress,  and  by  arriving  at  the  suppurative  tr 
more  rnjiidly  and  easily,  than  nnder  any  other  clrcumstancea.  1 

General  Phenomena. — ITie  general  symptomB  resulting  froi 
the  presence  of  pus  in  the  blood,  constitute  what  has  been" 
termed  purulent  fever,  the  fever  of  absorption.     It  presents 
the  following  characteristics :    a  febrile  condition,  generally 
accompanied  by  rigor,  and  often  by  a  nocturnal  exacerbation  ; 
thifl  is  often  mistaken  for  intermittent  fever.     It  is  attended 
with  rapid  emaciation,  and  a  peculiar  change  in  the  counten- 
ance, which  assumes,  as  does  the  cutaneous  surface  generallfj 
a  pale  yellow,  earthy  tinge,  sometimes  resembling  jaundict 
The  strength  fails  rapiiUy,  there  ia  often  slight  delirium,  i 
death  is  almost  inevitable     Such  are  the  general  features  o 
this  morbid  condition,  of  which  we  can  here  give  but  aS'l 
outline. 

Sect.  VI.— Ento/oa  of  lii©  Blood. 

Chiaje,  of  Naples,  has  noticed  the  presence  of  the  Puti/slmnam 
Banguicidum  in  blood  expectorated  by  two  phthisical  indivi- 
duals :   they  are  small  flattened  worms,  resembling  minnte 
floating  leeches.     He  describes  them  thus  :   "  Corpna  teretiua- 
"culum  sen  deprossum,  pori  aex  autici  ventrales,  et  postict 
"soljtarius.     Habitat  in  venoso  systemate  hominia,  et  [ 
"  sertim  in  gusdem  pulmonali  parenchymate." 

Goodfellow  has  observed  an  immense  number  of  ai 
in  the  blood  of  an  individual  suffering  from  fever.  They  varied 
in  length  from  t-oV,—*'!  to  the  xo'oo'''^  of  an  inch.     Their  dia^' 
meter,  which  was  the  same  in  every  part,  varied  from  the 
^Tj-Jfi^th  to  the  -i'^ ',  0  fitfa  of  an  inch. 

Bushnan  has  also  noticed  the  remarkable  case  of  a  yonng 
man  affected  with  iiiflnenza,  and  in  whose  blood  he  found 
worms  half-an-iuch  long. 
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MM.  Graby  and  Delafond  have  demonatrated  the  frequent 
existence  of  a  species  of  thread  worm  in  the  blood  of  th«  dog ; 
they  have  not,  however,  found  it  in  man. 

It  is  evident,  therefore,  from  the  paucity  of  documents  which 
we  posaeaa,  that  the  history  of  the  animalcules  of  the  blood  in 
mail  remains  yet  to  be  written. 

Sect.  711. — Tuberculiir  Matter. 

Can  the  tubercular  corpuscles  be  absorbed  and  pass  into  the 
blood  ?  This  question  we  feel  tlisposed  to  answer  in  the  nega- 
tive, and  for  the  following  reason :  that  the  property  of  tuber- 
cular matter  is  to  cause  the  obliteration  of  those  vessels  with 
which  it  comes  in  contact  This  fact  has  been  demonstrated  in 
the  most  unequivocal  manner,  by  the  experiments  of  Van  der 
Kolk  and  M  Natalis  Guillot,  and  hence  we  may  understand 
the  impossibility  of  the  tubercular  corpuscles  being  absorbed. 
The  fact  of  their  giving  rise,  in  certain  cases,  to  the  formation 
of  caverns  and  the  rupture  of  vessels  proves  nothing.  It  is  no 
longer  the  tubercular  matt«r  which  alone  acta,  but  the  ulcera- 
tion of  tissue  to  which  it  gives  rise. 

The  tubercular  corpuscles  are  not  distinct,  clearly  defined 
bodies ;  and  if  it  be  difficult  to  distinguish  them  when  examin- 
ing a  mass  of  tubercular  matter,  it  may  readily  be  undeistood 
how  far  more  difficult  it  must  be  to  recognize  them,  when  dis- 
seminated in  small  numbers  through  the  entire  mass  of  the 
blood. 

It  is,  however,  by  no  means  necessary  to  presuppose  the 
existence  of  these  bodies  in  the  blood,  in  order  to  explain  the 
process  of  tuberculization.  The  disease  is,  in  the  vast  majority 
of  cases,  a  local  one  (1),  and  the  deterioration  of  constitution 
which  accompanies  it,  is  due  to  suppuration,  to  the  gradual 
extension  of  the  disease,  and  to  the  decrease  of  the  albumen 
and  globules,  as  weU  as  of  the  mass  of  the  blood  itsel£ 
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The  relation  which  the  peculiar  matter  of  c 
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the  blood,  is  veiy  difPerent  from  that  of  tubercular  matte 
Cancer,  in  fact,  is  a  disease  whicb,  when  it  has  reached  ) 
certain  stage,  has  a  tendency  to  become  general,  and  to  repro 
duce  itself  in  various  parts  of  the  organism.  Moreover,  cane* 
far  from  possessing,  like  tubercle,  the  property  of  obliteralh 
the  vascular  canals  lying  in  its  vicinity,  invades  them  with  the 
utmost  iacility,  penetrates,  and  finally  destroys  them.  We 
may,  therefore,  admit,  to  a  certain  extent  A  priori,  the  pre- 
sence of  cancer  cells  in  the  blood  of  individuals  labouring 
under  that  condition  of  the  system  termed  the  canceroua 
diathesis. 

Long  previous  to  the  employment  of  the  microscope  for  the 
purpose  of  detecting  the  presence  of  cancerous  matter  in  the 
blood,  the  fact  had  been  admitted  as  the  i-esult  of  direct  obser- 
vation. In  1817,  Langstaff  found  cancerous  matter  in  the 
veins.  lu  1824,  M.  Velpeau  met  with  encephaloid  cancer 
in  the  vena  cava  and  iliac  veins  of  an  individual  affected 
with  cancer  of  the  testicle.  MM.  Andi-al,  Craveilliier,  and 
Gintrac,  have  found  cancerous  matter  in  the  ilifferent  veins 
receiving  blood  from  organs  affected  with  cancer ;  while  lately, 
as  a  corollary  to  these  researches,  microacopists  have  pointed 
out  the  presence  of  the  cancer  cell  in  the  blood  of  persons 
presenting  the  characteristic  marks  of  the  cancerous  dia- 
thesis.* 

Much  research  is,  however,  yet  requisite  to  prove  that  the 
presence  of  the  cancer  cell  in  the  blood  is  the  real  cause  of  the 
dissemination  of  cancer  throughout  the  different  organs  of  the 
body  and  of  the  peculiar  cachexy  by  which  it  is  accompanied. 


'  Vide  Lebort,  Traiti  da  Mahdiea  oancerfuta. 
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SECTION  V. 

OP  THB  COMPOSITION   OP  THE  BLOOD,   PHYSIOLOGICALLY 

CONSIDERED. 

It  is  somewhat  difficult  to  give  a  general  formnla  which 
shall  represent  the  composition  of  the  blood  in  health.  A 
thousand  influences  may  modify  its  composition,  and  these 
modifications,  although  restricted  within  narrow  limits,  do  not 
the  less  differ  firom  the  standard  formula. 

To  understand  the  variations  of  which  the  composition  of 
the  blood  is  susceptible  in  health,  it  is  nece^ssary,  however,  that 
we  should  give  this  formula. 

MM.  Prevost  and  Dumas  were  the  first  to  ascertain  the 
mean  composition  of  the  blood.  Their  researches  shew,  that 
in  1000  parts  of  blood  there  are  127  parts  of  globules,  3  of 
fibrin,  80  of  solid  matters  of  the  serum,  and  790  of  water. 
This  formula^  modified  first  by  M.  Denis  and  then  by  M.  Lecanu, 
was  that,  nevertheless,  adopted  by  MM.  Andral  and  Gavarret, 
and  it  served  as  a  starting  point  for  establishing  the  general 
principles  upon  which  the  modifications  of  the  blood  depend. 

From  our  own  researches,  we  have  deduced  the  following 
formula,  which  we  here  give  in  round  numbers : 

Analysis  of  1000  grammes  of  blood. 

Specific  gravity  of  the  blood     ....  1060.00 

Water 781.60 

Globules 135.00 

Albumen 70.00 

Fibrin 2.50 

Fatty  matters,  extractive  matters,  and  free  salts  lO.OU 

Phosphates 0.55 

Iron 0.35 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serum    ....  1028.00 

Water 908.00 

Albumen 80.00 

Extractive  and  fatty  matters,  free  salts    .  1 2.00 
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Analysis  of  10  grammes  of  fatty  matters^  extractive  matters,  and 

free  salts. 


Total  .        .       1.560- 


FATTT   MATTERS. 

'Seroline         .        .  0.025 

Oholesterinc .        .        .  0.125 

Soap     ....  1.400 


FREE   SALTS. 

Total.        .        C.00 1  ^""'l-^^^f '«""'""       •  l-^ 

\  Soluble  salts  of  soda     .  2.5 

Extractivo  matters,  undetermined  .        .        .  2.450 

In  order  to  arrive  at  the  above  formula,  we  have  analysed 
the  blood  of  twenty-two  healthy  persons,  and  we  would  refer 
the  rea<ler  to  our  special  researches  on  the  blood,  in  which 
work  he  will  find  a  full  account  of  the  process  employed  in  the 
analysis  of  this  fluid.* 


AETICLE  I. 

OF  THE  DIFFERENCES  IN  THE  BLOOD  OP  THE  VARIOUS 

PARTS  OF  THE  SYSTEM. 

Sect.  I. — Of  the  Difference  between  the  Arterial  and  Venous  Blood. 

We  possess  no  comparative  analysis  of  the  arterial  and 
venous  blood  in  man.  To  make  such  analysis,  it  would  be 
necessary  to  take  advantage  of  certain  accidents,  such  as 
haemorrhage  from  the  larger  arteries,  etc.,  and  this  has  not  as 
yet  been  done.  A  few  analyses  only  have  been  made  upon  the 
blood  of  horses,  and  these  have  but  led  to  results  of  a  some- 
what contradictoiy  character. 

Simon,  having  made  two  comparative  experiments  upon  the 
blood  obtained  from  the  carotid  artery  and  jugular  vein  of  a 
horse,  arrived  at  the  following  conclusions : 


*  Recherches  sur  la  composition  du  sang  dans  VHat  de  santS  et  dans 
Vetut  de  maladie.  Par  A.  Becquerel  et  A.  Rodier.  Chez  Victor  Masson, 
k  Paris. 
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The  arterial  blood  contains  less  solid  residuum  than  the 
venous  blood.  There  is  less  fatty  matter,  fewer  globules,  less 
albumen,  and  a  smaller  proportion  of  extractive  matter  and 
salts ;  the  globules,  moreover,  contain  less  colouring  matter. 
As  for  the  fibrin,  it  remains  the  same. 

Denis,  Hertwig,  and  Schultz,  have  arrived  at  very  similar 
results. 

Prevost,  Dumas,  and  Lecanu,  however,  have  adopted  difierent 
conclusions. 

Muller  and  Berthold  found  a  larger  proportion  of  fibrin  in 
arterial  than  in  venous  blood. 

Simon,  likewise,  made  an  experiment  upon  the  blood  of  the 
aorta  and  renal  vein  of  a  horse,  and  found  that  the  blood  of 
the  latter  contained  more  albumen  and  solid  constituents 
than  that  of  the  former,  but  that  it  was  less  rich  in  fibrin  and 
globules. 

Finally,  we  are  indebted  to  M.  B^lard  for  three  comparative 
analyses  of  the  blood  of  the  carotid  artery  and  jugular  vein  of 
a  horse  and  two  doga  From  these  it  would  appear,  that  the 
venous  blood  is  more  watery,  and  contains  less  albumen  and 
globules  than  the  arterial  blood.  As  for  the  fibrin,  its  propor^ 
tions  do  not  appear  to  vary :  a  slight  increase,  however,  may 
perhaps  exist 

From  the  limited  number  of  analyses  of  which  we  have 
here  given  an  outline,  we  may  conclude  that  there  is  an 
actual  difference  between  the  two  kinds  of  blood,  since  it  is 
evident  that  the  arterial  blood,  while  circulating  through 
different  organs,  must  undergo  certain  lossea  But  if,  on  the 
other  hand,  we  consider  that  to  repair  such  losses,  the  venous 
blood  receives  the  products  of  absorption  of  the  lymphatics 
and  lacteals,  it  may  be  presumed  that  the  latter  recovers 
a  portion  of  what  it  had  lost  The  later  researches,  how- 
ever, of  M.  B&jlard,  seem  to  shew  that  the  loss  is  not  so 
compensated  for,  as  to  render  the  venous  blood  as  rich  as  the 
arterial 
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Sect.  II. — Of  the  Differences  in  the  Venous  Blood  in  different 

parts  of  the  Circulatory  System. 

The  solution  of  this  problem  is  beset  with  numerous  diffi- 
culties. 

To  obtain  results  admitting  of  comparison,  it  would  be 
requisite  to  analyse  human  blood  drawn  simultaneously  from 
diflferent  parts  of  the  venous  system.  This,  however,  is  im- 
possible. 

In  animals,  the  necessity  of  withdrawing  a  large  quantity  of 
blood  from  various  parts  of  the  venous  system,  annihilates 
beforehand  all  accuracy  in  the  results,  since,  as  we  have  before 
stated,  the  blood  which  escapes  is  replaced  by  a  rapid  absorp- 
tion of  water  on  the  part  of  the  venous  system.  With  regard 
to  arterial  blood,  the  problem  is  alike  unsolved. 

The  following  conclusions,  however,  have  been  arrived  at  by 
M,  B^lard.  They  may  serve,  in  a  measure,  to  elucidate  the 
question : 

" 4.  The  venous  blood  is  the  same  in  every  part 

of  the  venous  system. 

"  5.  The  venous  blood  coming  from  the  spleen,  always  con- 
tains fewer  globules  than  venous  blood  in  general 

"  6.  The  venous  blood  coming  from  the  spleen,  contains 
more  albumen  than  venous  blood  in  general. 

"  7.  It  also  contains  more  fibrin. 

"  8.  The  blood  of  the  vena  porta  presents  remarkable  varia- 
tions in  the  proportion  of  its  constituents,  and  these  variations 
have  reference  to  the  phenomena  of  digestioa 

"A.  During  the  first  period  of  digestive  absorption,  the 
quantity  of  albumen  is  much  increased,  while  the  globules  are 
much  diminished. 

"  R  Subsequent  to  this  process,  the  globules  are  much  in- 
creased and  the  albumen  diminished. 

"  9.  The  transformation  of  the  albumen  into  blood  globules 
takes  place  in  the  portal  system. 

*'  1 0.  The  blood  globules  are  destroyed  in  the  spleen. 

"11.  Wliile  the  intestinal  branch  of  the  portal  vein  conveys 


OF  THE  BLOOD.  So 

the  newly  formed  globules  into  the  common  trunk,  the  splenic 
branch  transmits  thither,  the  remains  of  those  which  have  been 
disintegrated  in  the  spleen. 

"12.  The  neutral  nitrogenized  matters  enter  the  blood  in 
one  and  the  same  form,  viz.,  that  of  albumen. 

"  13.  The  vena  porta  appears  to  be  the  sole  channel  by 
which  the  albuminous  matters  enter  the  blood. 

"  1 4.  The  blood  of  the  vena  porta  does  not  contain  a 
larger  proportion  of  fatty  matters  than  venous  blood  in 
general.'' 

We  are  indebted  to  At  C.  Bernard  for  some  interesting  re- 
searches relative  to  the  venpus  blood.  Unfortunately,  he  has 
omitted  all  quantitative  analyses,  which  would  otherwise  have 
rendered  his  valuable  discoveries  almost  perfect. 

According  to  M.  Bernard,  the  liver  forms  sugar,  fibrin,  and 
fat. 

Sugar  was  not  found  in  the  vena  porta ;  but,  on  the  other 
hand,  it  was  discovered  in  the  liver  and  hepatic  veins.  This 
fact  is  incontestable,  and  constitutes  one  of  the  most  remark- 
able of  modem  physiological  discoveries.  M.  Bernard  asserts, 
moreover,  that  a  larger  proportion  of  fibrin  and  fatty  matter 
is  found  in  the  hepatic  veins  than  in  the  vena  porta  ;  unfortu- 
nately, he  brings  forward  no  quantitative  analyses  in  support 
of  this  statement,  and  here  they  are  indispensabla 

A  comparative  analysis  of  the  blood  of  the  vena  porta  and 
hepatic  veins  has  been  made  by  Simon,  with  a  view  of  throwing 
light  upon  the  functions  of  the  liver. 

According  to  Gurth,  the  blood  of  the  hepatic  veins  contains 
less  fibrin,  fat,  globules,  extractive  matter,  and  salts,  than  the 
blood  of  the  vena  porta.  These  conclusions  are  deduced  from 
quantitative  analysis,  and  are  directly  at  variance  with  those 
of  M.  Bernard. 

Of  the  blood  in  the  capillaries. — This  has  been  analysed 
by  Pallas,  and  found  to  contain  a  larger  proportion  of  solid 
and  coagulable  elements  than  either  arterial  or  venous  blood. 

The  experiments  of  Denis  do  not  appear  to  confirm  those  of 
Pallas. 
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Of  inenstnuU  blood. — We  know  of  but  two  analyses  of 
menstrual  blood.  The  one  is  due  to  Denis,  the  other  to 
Simon. 

That  of  Simon  gave  the  following  results : 

Water 785.00 

Solid  matters 215.00 

Fat 2.58 

Albumen 76.54 

Globules 120.40 

Extractive  matter  and  salts       ....  8.60 

From  this  it  would  appear  that,  menstioial  blood  differs  but 
little  from  that  of  health. 


ARTICLE  II. 

OF   THE    INFLUENCE    OF    SEX   ON   THE   COBIPOSITION    OF 

THE  BLOOD. 

M.  Denis  was  one  of  the  first  to  draw  attention  to  the  dif- 
ference which  exists  between  the  blood  of  the  male  and  femala 
At  a  later  period,  the  researches  of  M.  Lecanu  served  to  throw 
some  light  upon  the  subject,  and  the  following  are  the  conclu- 
sions at  which  we  ourselves  have  arrived,  as  the  result  of  ex- 
periment. 

In  man,  the  blood  contains  less  water  than  in  woman ; 

It  contains  a  larger  proportion  of  globules ; 

Its  specific  gravity  is  higher. 

The  proportion  of  fibrin  and  albumen  is  the  same  in  botL 

That  of  the  fatty  matters  and  salts  is  also  identical 

The  following  table  indicates  the  chief  differences  which 
exist  between  the  male  and  female  of  the  human  species,  with 
reference  to  the  composition  of  the  blood. 


Of  the  laalo. 

Of  tlio  female. 

Specific  gravity  of  tbe  blood 

.     1060.2     ... 

...     1057.0 

"Water       .... 

.       780.0     ... 

...       791.0 

Globules  .... 

.       140.0     ... 

...       127.0 

The  remaining  constituents  of  the  blood  vary  but  little  ;  the 
only  difference  being  in  the  decimals. 
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ARTICLE  III. 

OF  THE  INFLUENCE  OF  AGE. 

We  possess  but  few  docximents  respecting  the  influence  of  age 
upon  the  composition  of  the  blood.  The  researches  of  MM. 
Denis  and  Lecanu  require  to  be  repeated,  and  upon  a  much 
larger  scale  than  has  hitherto  been  done. 

It  may  be  presumed  that  in  infancy  and  childhood  the 
blood  contains  a  somewhat  smaller  proportion  of  albumen  and 
globules ;  that  its  specific  gravity  is  lower,  and  that  it  likewise 
contains  a  greater  quantity  of  water.  We  are  however  entirely 
destitute  of  facts,  respecting  the  composition  of  the  blood  in 
early  life. 

From  the  age  of  twenty  to  that  of  thirty,  the  mean  propor- 
tions are  about  the  same  as  those  previously  quoted.  A  similar 
analogy  exists  between  the  age  of  thirty  and  forty,  with  this 
exception,  viz.,  that  the  cholesterine  undergoes  an  increase ; 
we  have  almost  always  found  its  proportion  doubled  after  this 
period  of  life. 

Between  fifty  and  sixty-six  (and  we  have  never  examined  the 
blood  of  an  individual  who  had  passed  that  age),  very  little 
difierence  is  to  be  found  in  the  composition  of  this  fluid.  The 
fibrin,  it  is  true,  is  somewhat  diminished  in  quantity,  its  mean 
proportion  being  now  represented  by  2.0.  The  cholesterine, 
on  the  other  hand,  is  found  to  have  experienced  a  slight 
increase  above  the  mean  of  middle  aga  The  proportions  of 
the  remaining  constituents  remain  within  their  natural  limita 

In  the  human  female>  menstruation  exerts  an  influence  which 
acts  as  a  species  of  substitute  for  that  of  age. 

On  this  point,  a  minute  analysis  of  facts  has  led  us  to  the 
following  conclusions.  Before  the  appearance  of  the  catamenia, 
the  proportion  of  the  globules  is  below  the  mean  (127),  and 
remains  so  until  the  discharge  is  fully  established  and  free 
from  all  irregularity  in  point  of  time  or  quantity.  When, 
however,  this  function  has  been  fully  established,  the  propor- 
tion of  the  globules  increases  and  may  oscillate  between  127 
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and  137.  When  the  critical  period  approaches  and  menstrua- 
tion ceases,  the  proportion  again  falls.  Thus,  in  one  case,  we 
found  it  at  121  and  in  another  at  113. 

ARTICLE  IV. 

OF  THE  INFLUENCE  OF  CONSTITUTION. 

Science  has  acquired  but  few  definite  results,  respecting  this 
portion  of  our  subject. 

We  have,  however,  framed  two  tables,  the  one  comprising 
individuals  endowed  with  healthy  robust  constitutions ;  the 
other,  comprising  those  whose  constitutions  were  somewhat 
below  the  average  in  this  respect.  These  tables  gave  si- 
milar results;  the  numbers  representing  the  mean  propor- 
tion of  the  component  parts  of  the  blood,  being  almost  the 
same  in  every  instance.  In  spite  of  these  data,  the  results 
which  we  have  arrived  at  in  disease,  authorize  the  statement 
that,  when  the  constitution  is  debilitated,  the  proportion  of  the 
albumen  and  globules  undergoes  a  slight  diminution,  by  no 
means  equal,  however,  to  that  which  occurs  in  disease.  In  a 
word,  the  blood  contains  less  solid  matters. 

ARTICLE  V. 

OF  THE  INFLUENCE  OF  TEMPERAMENT. 

Here  again  science  possesses  but  few  established  facts.  M. 
Lecanu  has,  however,  stated  that  the  globules  were  more 
abundant  in  persons  endowed  with  a  sanguineous  tempera- 
ment. We  conceive  that  this  distinguished  observer  has  con- 
founded plethora  with  the  sanguineous  temperament.  M. 
Michel  Levy  asserts  this  temperament  to  be  due  to  an  excess 
of  the  blood  globules,  and  the  lymphatic  temperament  to  a 
deficiency  of  the  same.  We  cannot,  however,  accept  these 
conclusions.  The  excess  of  globules  exists  concurrently  with 
tlie  state  of  plethora, — if,  in  truth,  there  be  any  excess.  As  for 
the  sanguineous  temperament,  it  is  due  to  an  increased  develop- 
ment of  the  circulatoiy  system,  relative  to  the  other  organic 
{il>puratus  of  the  body.     As  regards  a  decrease  of  the  globules 
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being  considered  characteristic  of  the  lymphatic  tempera- 
ment, we  can  only  say,  that  it  appears  equally  improbable  A 
decrease  of  the  globules  constitutes  anaemia :  it  may  possibly 
occur  with  greater  facility  in  persons  of  a  lymphatic  tempera- 
ment than  in  others,  but  this  is  by  no  means  constant.  This 
temperament  is,  we  conceive,  due  to  a  deficient  amount  of 
vitality  in  all  the  tissues  of  the  body. 

ARTICLE  VI. 

OP  THE  INFLUENCE  OF  ALIMENTATION. 

The  influence  of  alimentation,  considered  with  respect  to 
quality  and  quantity,  plays  an  important  part  in  the  composi- 
tion of  the  blood.  It  is  this,  in  fact,  which  furnishes  the 
elements  destined  to  repair  the  incessant  waste  of  the  organism, 
and  to  supply  the  respiratory  apparatus  with  the  material  neces- 
sary for  combustion.  The  appreciation,  however,  of  the  influ- 
ence in  question,  presents  great  difficultiea  To  accomplish 
this  satisfactorily,  it  would  be  requisite  to  institute  a  compara- 
tive examination  of  the  blood  of  persons  presenting  the  same 
conditions  of  age,  sex,  and  temperament,  and  subjected  to 
diflerent  kinds  of  alimentation. 

No  such  investigation  has,  as  yet,  been  made  ;  nor  do  we  at 
present  possess  any  analyses  capable  of  solving  the  problem. 

We  can,  however,  by  reference  to  certain  pathological  facts, 
and  by  the  method  of  induction,  establish  a  few  general  princi- 
ples, which  ulterior  analyses  may,  perchance,  eventually  confirm. 

1.  Acute  febrile  diseases,  in  general,  require  a  rigid  restriction 
of  diet :  on  the  approach  of  convalescence,  the  condition  of  the 
blood  demonstrates  the  efiects  of  such  restriction,  provided 
always  we  bear  in  mind  the  changes  which  the  disease  itself 
may  have  produced. 

2.  Certain  diseases  of  the  stomach,  especially  cancer,  fre- 
quently require  low  diet,  the  efiects  of  which  are  manifested  by 
special  modifications  of  the  blood. 

3.  Privation,  misery,  and  the  want  of  a  suflScicntly  nouiish- 
ing  diet,  likewise  produce  similar  consequences. 
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In  these  cases,  the  result  it  is  true  is  of  a  pathological 
nature;  but  this  pathological  condition  is  but  the  exaggeration 
of  what  may  be  produced  by  an  analogous  physiological  con- 
dition. We  recognize,  therefore,  the  following  results,  as 
consequent  upon  a  scanty  innutritions  diet,  more  especiaUy  if 
it  be  chiefly  composed  of  vegetable  matter. 

1.  A  decrease  of  th^  globules. — ^This  is,  in  fact,  the  most 
marked  and  characteristic  modification.  125  in  man,  and  120 
in  woman,  represent  the  lowest  proportions  consequent  upon 
the  above  conditions,  with  respect  to  diet. 

2.  Decrease  of  the  albumen, — This  is,  in  general,  but  trifling, 
and  cannot  be  estimated  at  more  than  -^qj^  or  yoVs^  — 70  in 
1000  is  the  lowest  limit  resulting  from  deficient  nourishment 

3.  Tlie  fibrin  undergoes  no  particular  change.  It  is  pro- 
bable, however,  that  a  highly  nitrogenized  liberal  diet  may 
tend  to  its  increase,  and  vice  versd. 

4.  TJie  chloHde  of  sodium  is  greatly  diminished, 

5.  The  fatty  matters  are  somewhat  increased  This  singular 
phenomenon  probably  arises  from  absorption  of  the  adipose 
tissue,  under  the  influence  of  deficient  alimentation. 

To  sum  up,  then,  what  we  have  stated  respecting  the  phy- 
siological condition  of  the  blood ;  we  may  admit  such  a  condition 
to  be  compatible  with  various  modifications  of  this  fluid,  when 
these  are  comprised  within  certain  limits,  which  are  as  follows : 

In  1 000  parts  of  blood. 


from 


scrum 


The  water  may  vary 

The  specific  gravity  of  the  blood 

The  globules  . 

The  fibrin 

The  solid  matter  of  the 

The  cholesterine    . 

The  animal  soap    . 

The  seroline  . 

The  chloride  of  sodium 

The  soluble  salts    . 

The  phosphates 

In  ICOO  parts  of  serum. 

The  sp.  gr.  of  the  scrum  may  vary  from 
The  water  of  the  serum 
The  albumen 


» 


» 
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»> 


}) 


>> 


}} 


» 
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760  to      800 
1056  to    1063 

120  to      150 
2         to  3.5 

0.00 
0.075  to  0.150 
1.00  to  2.00 
0.010  to  0.030 
2.00  to  5.00 
1.5  to  4.00 
0.50    to  1.00 

1027  to    1032 

880  to     900 

70  to       90 
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SECTION  VI. 

MOBBID     IMMINENCE. 

In  common  with  other  authorities,  we  apply  this  term  to  a 
general  condition  of  the  system  which  precedes  disease,  without 
actually  being  disease.  It  is  that  state,  in  which  disease  is  on 
the  point  of  being  developed,  and  for  the  production  of  which, 
but  a  slight  impulsion  or  trifling  accidental  cause  is  necessary. 
This  morbid  imminence  occurs  in  relation  to  both  acute  and 
chronic  diseasea 

In  the  majority  of  cases,  it  is  unaccompanied  by  any  modi- 
fication of  the  blood;  in  others,  however,  such  modifications  do 
occur,  and  are  of  two  kinds — ^indeterminate  and  determinata 

This  indeterminate  modification  of  the  blood  is  probably  of 
frequent  occurrence  in  many  diseases;  but  no  investigations 
have  hitherto  been  made  respecting  it  The  determinate  modi- 
fications, however,  may  be  referred  to  three  groups,  viz. — 

1.  Plethora ; 

2.  Slight  anaemia ; 

3.  Pregnancy. 

ARTICLE  I. 

PLETHORA. 

What  is  plethora  ?  The  question  is  one  upon  which  opinions 
are  still  much  divided.  Some,  adopting  the  views  of  MM. 
Andral  and  Gavarret,  regard  it  as  due  to  an  increased  pro- 
portion of  globules ;  others,  following  in  the  track  of  ancient 
authorities,  consider  it  to  depend  upon  an  increase  of  the  entire 
mass  of  the  blood  itself 

We  are  enabled,  by  means  of  analysis  and  induction,  to  offer 
a  solution  of  the  problem,  which  is  not  without  importance,  in 
reference  to  pathogenesis  and  therapeutics.  The  following  pro- 
positions have  been  deduced  from  the  results  of  our  analyses 

1.  In  plethoric  individuals,  the  composition  of  the  blood 
remains  entirely  within  the  limits  of  health. 
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2.  In  many  cases  presenting  an  increased  proportion  of  glo- 
bules, exceeding,  indeed,  the  physiological  limits,  no  special 
symptoms  are  observed. 

3.  Symptoms  of  plethora  may  occur  in  connexion  with  every 
possible  modification  of  the  blood :  they  are  always  the  same, 
and  yield  to. the  same  therapeutic  measures. 


FiEST  Peoposition. — In  pleilioric  individuals,  Uie  composi- 
Hon  of  the  blood  re  mavis  within  the  limits  of  health. 

In  seven  individuals  aflfected  with  plethora  (six  males  and 

one  female),  the  following  mean  proportions  were  found  to 

exist : 

In  1000  grammes  of  blood, 

S])ecific  gravity  .         .        .         1059 

780 

138         in  the  six  males. 
131.5      in  the  female. 

2.4 

1.555  in  the  six  males. 

2.150  in  the  female. 


Water 
Globules 

Fibrin 
Fatty  matters 


I 

1 


The  proportions  of  seroline,  cholostcrine,  and  soap,  were  un- 
changed.    That  of  the  salts  was  so  likewise : 

Chloriile  of  sodium 3.7 

Soluble  salts         ..         .         .         .         .         .  2.S> 

Phosphates U.341 

Irou 0.547 

An  analysis  of  1000  grammes  of  serum  gave  the  following : 


Specific  gravity 
Pure  albumen 


1028 
80 


Second  Proposition. — In  many  cases,  where  a  very  large 
2)roportion  of  globules  enists  in  the  blood,  no  characteristic 
symptoms  of  plethora  are  observed. 

In  the  course  of  our  experiments,  we  have  frequently  met 
with  a  very  large  proportion  of  the  globules,  especially  under 
the  following  circumstances : 
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1.  In  certain  cases  of  simple,  uncomplicated  jaundice ; 

2.  In  some  cases  of  paraplegia,  symptomatic  of  disease  of 
the  spinal  cord ; 

3.  In  cholera ; 

4.  In  certain  cases,  the  nature  of  which  was  not  folly  de- 
termined. 

In  all  the  above  instances,  the  representative  figure  of  the 
globules  was  found  to  oscillate  between  150  and  180,  and  yet 
no  symptom  of  plethora  was  present  Are  we  not,  therefore, 
authorized  to  conclude,  that  an  increased  proportion  of  the 
globules  may  exist  without  plethora  ? 

Third  Peoposition. — The  symptoms  of  plethora  may  occur 
in  connexion  with  every  possible  modification  of  the  blood : 
they  are  always  the  same,  and  yield  to  the  same  therapeutic 
7neasures, 

These  symptoms  are:  redness  of  the  face ;  turgescence  of  all 
the  tissues ;  sensation  of  fulness  generally ;  cephalalgia ;  ver- 
tigo; ringing  in  the  ears;  large  full  pulse,  not  increased  in 
frequency,  and  unaccompanied  by  heat  of  skin ;  tendency  to 
active  congestion  and  hsemorrhaga 

As  regards  treatment,  we  may  here  state,  that  bloodletting 
alone,  will  relieve  these  symptoms,  and  even  remove  them 
entirely. 

Returning  to  the  subject  of  plethora,  we  shall  endeavour  to 
determine  its  nature,  and  at  the  same  time  to  shew  that,  it 
may  coexist  with  every  conceivable  modification  of  the  blood. 

K,  as  we  have  asserted,  the  composition  of  the  blood  in 
plethora  undergoes  no  important  change,  to  what  are  we  to 
attribute  that  combination  of  symptoms  which  clearly  has  its 
point  of  origin  in  this  fluid  ?  Here  we  are  carried  back,  as  it 
were,  by  the  process  of  exclusion,  to  the  old  idea,  which  attri- 
buted plethora  to  an  increase  in  the  mass  of  the  blood  itself 
We  consider,  moreover,  that  such  a  condition  may  occur,  what- 
ever be  the  composition  of  this  fluid,  and  that,  as  readily 
(although  this  is  not  so  common)  in  cases  where  the  globules 
are  deficient,  as  in  those  where  their  proportion  is  natural 
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powers;  there  is,  however,  no  actual  pain  or  suffering,  no 
evident  derangement  of  the  functions,  no  bellows  murmur  in 
the  vessels  of  the  neck.  This  condition  may  be  considered  as 
a  general  aniemia,  constituting  a  morbid  imminence,  or  that 
stage  of  predisposition  which  precedes  a  certain  number  of 
acute  and  chronic  diseasea  This  mild  form  of  aniemia  coi^ 
responds  to  a  particular  modification  of  the  blood,  which  eon- 
aista  ill  a  very  slight  decrease  of  the  globules  (from  110  to 
120).  The  remaining  constituents  of  the  blood  retain  tlieir 
normal  proportions. 

ABTICLE  III. 

OP  THE  ALTERATIONS  OF  THE  BIXIOD   IN   PliEGNANCY. 

The  condition  of  pregnancy  is  one  in  which  the  blood  undei-- 
goes  the  most  remarkable  changes  ;  and  these  chauges  arc  such 
as  generally  to  constitute  a  true  morbid  imminence.  On  ex- 
amining separately  the  principal  constituents  of  the  blood,  we 
arrive  at  the  following  conclusions : 

1.  The  globules. — The  pi-oportion  of  the  globules  diminishes 
at  a  very  early  period  of  gestation,  and  this  diminution,  which 
varies  with  each  individual,  continues  almost  without  inter- 
ruption until  the  period  of  delivery,  when  the  representative 
number  of  the  globules  is  seldom  higher  than  100  for  the 
mean. 

2.  Tlie  albumen. — The  proportion  of  albumen  is  likewise 
sensibly  diminished,  but  by  no  means  so  much  so  as  that  of 
the  globules.  This  diminution  is  especially  manifest,  a  short 
time  prior  to  delivery. 

3.  Tlie  Jibrin  undergoes  a  marked  increase,  and  the  propor- 
tions 3.5  and  i.O  are  met  vrith  pretty  frequently, 

4.  As  the  results  of  the  above  alterations,  we  next  notice  a 
dtminished  density  both  of  the  blood  and  serum. 

5.  There  exists  a  large  proportion  of  fatty  matter  ;  as  also 
of  inorganic  salts. 

We  append  the  following  table,  in  proof  of  these  state- 
ments; 
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3fean  composition  of  the  blood  between  theffth  and  sixth  months 

of  pregnancy. 

Analysis  of  1000  grammes  of  blood. 

Specific  gravity  of  the  blood .  1051.5 

Globules 111.8 

Fibrin 3.5 

Fatty  matters 1.922 

Salts 6.6 


Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serum         .        .        .        1025.5 
Albumen 75.2 


The  blood  may,  however,  undergo  still  greater  changes. 
Thus,  in  some  cases,  the  number  which  represents  the  globules 
falls  below  100,  and  blowing  murmurs  become  audible  in  the 
large  vessels. 

In  other  cases,  the  albumen  falls  as  low  as  65,  and  produces 
a  general  infiltration  of  the  cellular  tissue,  very  distinct  from 
that  oedema  of  the  lower  extremities  which  is  the  result  of  the 
mechanical  pressure  of  the  gravid  uterus  upon  the  vessels  of 
the  pelvis. 

Lastly,  there  is  another  modification  of  the  blood  which 
frequently  occurs  during  pregnancy,  viz.,  an  actual  increase  in 
quantity.  A  true  plethoric  condition  is  thus  produced,  afibrd- 
ing  an  additional  proof  of  the  fact  that,  plethora  may  eanst 
whatever  be  th^  composition  of  tlie  blood, 

A  consideration  of  the  changes  which  the  blood  undergoes 
in  pregnancy,  is  not  without  importance.  The  decrease  of  the 
globules  explains  the  debility  which  persists  in  many  females 
for  some  time  after  delivery.  The  increase  of  the  fibrin  ac- 
counts for  that  predisposition  to  inflanmiation  which  exists 
during  the  puerperal  state.  Lastly,  the  decrease  of  the  albu- 
men, which  is  more  considerable  in  some  cases  than  in  others, 
explains  the  tendency  to  puerperal  fever;  for  we  shall  fiad 
one  of  the  essential  characteristics  of  this  disease  to  be  a  great 
decrease  of  the  albumen. 
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Prftctical  Deductions. 
The  nature  of  the  tuodifications  to  -which  the  blood  is  liable, 
is  of  great  importance  in  medical  practice.  In  fact,  we  arc 
sometimes  placed  in  an  embfirraseing  position  with  respect  to 
these  modifications.  On  the  one  hand,  the  plethora  and  ten- 
dency to  congestion,  which  are  so  common  in  pregnancy, 
frequently  necessitate  the  employment  of  bleeding ;  while,  on 
the  other  hand,  such  a  procedure  cannot  but  still  further 
diminish  the  proportion  of  both  tike  globules  and  fibrin,  It 
remains,  therefore,  for  the  practitioner  to  ascertain  the  degree 
of  plethora  wliich  exists,  together  with  the  probable  nature  of 
the  changes  which  the  blood  has  undergone,  in  order  to  adopt 
a  coiu'se  which  may  prove  beneGcial  to  Ms  patient. 


SECTION   VII. 

(IF  THE  ALTERATIONS  OP  THE  BlAJOD  LN  PACTICULAR  DISEASRS, 


OF    TOE    PHLEfiMASLE. 

The  mod  ij]  cat  ions  of  the  blood  play  an  important  part  in  the 
phlegmawie.  They  constitute  the  most  distinct  and  decided 
charactunstics  of  this  class  of  diseases ;  they  admit  of  less 
discussion  than  any  others ;  and,  lastly,  they  enable  us  to 
establish  the  phlegmasiie  as  the  most  natural  family  in  the 
nosological  classification  of  disease. 

These  characteristics,  foreseen  by  Rnysch  and  pointed  out 
by  Dehacn  and  other  authors,  were  not,  however,  investigated 
in  detail  before  the  commencement  of  the  present  century. 
MM.  Piorry,  Bouillaud,  et<^,  have  studied  them  carefully,  and  we 
are  indebted  to  these  authors  for  having  pointed  out  the  buffy 
coat  as  one  of  the  most  characteristic  and  invariable  marks  of  the 
phlegmasise.  It  is,  however,  to  MM.  Andral  and  Oavarret  that 
we  must  attribute  the  most  unexceptionable  researches  hitherto 
made,  inasnmch  as  they  are  based  upon  accurate  analyses. 
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Lastly,  it  is  to  these  experimenters  that  we  are  indebted  for 
haying  pointed  out  this  signal  &ct :  that  the  proportion  of 
fibrin  is  increased  in  aU  Hie  phlegmasice. 

This  is  not,  however,  the  only  modification  which  takes  place ; 
and,  after  thoroughly  inyestigating  all  the  changes  of  the  blood  in 
the  phlegmasise,  we  have  been  enabled  to  point  out  certain  other 
alterations  not  less  remarkable  than  the  increase  of  the  fibrin. 

After  a  systematic  exposition  of  these  various  modifications, 
we  shall  endeavour  to  propound  a  satisfactory  theory  of  their 
production. 

OF  THE  MODIFIGATIONS  OF  THE  BLOOD  IN  THE  PHLEQMASL£. 

(Analysis  of  1000  grammes  of  blood.) 

Specific  gravity  of  iJie  blood, — The  specific  gravity  of  the 
blood  is  always  below  the  standard  of  health.  This  is  owing 
to  a  simultaneous  decrease  of  the  albumen  and  globulea 

The  following  table  shews  the  specific  gravity  of  the  blood 
in  some  of  the  phlegmasia : 

Mean  specific  gravity  in  the  phlegmasisB  generally     .  1055.4 

„  „  in  acute  bronchitis   ....     1056.7 

„        pleurisy       ....     1055.0 


»  » 


^„^„„^„,„  ,  1st  bleedings    .     1062.6 
„  „  „        pneumonia.'  ° 


»  »  w 


2nd        „  1050.2 

articular  rheumatism  .        .     1055.5 


From  this  we  see  that  the  specific  gravity  of  the  blood  is 
lowest  in  pneumonia. 

The  globules. — The  globules  are  likewise  diminished  in  the 
phlegmasia.  This  is  a  fact  of  constant  occurrence.  Their  mean 
decrease  is  about  the  same  as  in  the  case  of  disease  in  general; 
it  presents  nothing  special,  and  may  be  attributed  to  the  low 
diet  to  which  individuals  affected  with  inflammatory  disease 
are  necessarily  subjected. 

Weight  of  the  globules  in  the  phlegmasise  generally  .  123.3 

in  acute  bronchitis  .         .       122.5 

„        pleurisy     ....       120.4 


fist  bleedings       122.5 
2nd        „  113.9 

„       articular  rheumatism  118.7 


j»  >i 
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0/  ihe  jihrin. — The  fibrin  is  invariably  increased  in  quantity, 
and  its  quality  is  even  said  to  be  changed.  This  latter  assertion, 
however,  is  far  from  being  satisfactorily  proved  We  shall 
sum  up  our  knowledge  respecting  the  changes  which  the  fibrin 
undergoes  in  inflanunation,  under  the  head  of  five  distinct 
propositions : 

1.  The  increase  of  the  fibrin  is,  without  exception,  an  invari- 
ahle  occorrence, 

2.  This  increase  of  the  fibrin  commences  with  the  invasion 
of  the  disease,  and  they  both  increase  and  decrease  simulta- 
neously. 

3.  The  amount  of  increase  on  the  part  of  the  fibrin,  is 
proportionate  to  the  intensity  and  severity  of  the  inflamma- 
tion. 

The  following  table  is  the  result  of  o 

Proportion  of  fibrin  in  tho  pUogmasirc  genemllj  . 
„  „  m  ncuta  bronchitia 

II  ,1  ),       pleurisy    . 


„„»..„  „-    (1st  bleedings 
I,  „  „        pneumoniae  ° 

„  „  „        articular  rbcuiDati>im 

The  masdmnm  increase  of  the  fibrin  found  by  MML  Andral 
and  Gavairet  was  10.  In  general,  the  greatest  increase  has 
been  found  to  occur  in  acute  articular  rheumatism,  and  in 
pneumonia. 

4.  This  increase  of  the  fibrin  takes  place  equally  in  cases 
where  the  infiamniation  constitutes  the  sole  disease,  as  in  those 
where  it  occurs  as  a  complication ;  such,  for  instance,  as  pneu- 
monia arising  during  typhoid  fever. 

5.  The  influence  of  bloodletting  upon  the  fibrin  is  very 
trifling.  No  real  manifest  decrease  takes  place  until  the  sub- 
sidence of  the  inflammation  itself 

0/  Vie  fatty  matters. — We  shall  examine  in  succession — 1. 
The  cholesterine ;  2.  The  animal  soap  (viz.,  the  oleate,  mar- 
garate,  and  stearate  of  soda). 

I.  The  cholestei-in6. — The  cholesterine  is  generally  increased 
in  the  plileginasite,  as  shewn  by  the  following  table : 
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Mean  amount  of  cholesterine  in  the  phlegmasiie  generally  .  0.153 

in  acute  bronchitis         .  .  0.166 

pleurisy    ....  0.182 

r.«^«m^r»,v  f  ^^t  blecdlngs  0.191 

pneumonuij^^        „  O.m 

articular  rheumatism       .  0.147 


99 


» 


» 


99 


>9 


» 


>9 


» 


99 


99 


99 


2.  2%^  animal  soap. — (It  was  usually  found  in  combination 
with  a  small  quantity  of  cholesterine)  : 

Mean  amount  in  the  phlegmasiss  generally         .        1.563 
in  acute  bronchitis        .        .        .        1.530 
pleurisy  ....        1.723 


99 
99 


99 


99 


99 


pneumoni.|^*^"<^^8B       1.560 


99 


99 


1.464 
1.479 


articular  rheumatism 

It  appears,  then,  from  the  above  tables,  that  the  fatty  matters 
are  increased  in  the  phlegmasisa 

We  have  nothing  particular  to  notice  respecting  the  seroline. 

Of  the  salts. — Chloride  of  sodium, — ^Analysis  shows  a  slight 
decrease  of  this  salt  in  acute  inflammations.     Thus : 


In  the  phlegmasise  generally 
In  acute  bronchitis 
pleurisy 


99 


99 


pneumoma  j^t^We«li«8» 


99 


99 


3.1 

3.2 

3.0 
3.1 
2.8 
3.5 


articular  rheumatism 

Soluble  alkaline  salts. — ^These  likewise  experience  a  slight 
diminution,  which  is  as  follows  : 

In  the  phlegmasi»  generally        ....  2.6 

In  acute  bronchitis 
pleurisy 


99 


99 


pneumom*  j^*^W««di"g8 


99 


>9 


articular  rheumatism 

Phospliute  of  lime  and  insoluble  plwsphates : 

In  the  phlegmasisB  generally 

In  acute  bronchitis 

pleurisy 

1st  bleedings 


99 


99 


99 


pneumonia 


M 


2nd 


99 


2.8 
2.0 
2.7 
2.4 
2.5 


0.396 
0.327 
0.478 
0.445 
0.308 


articular  rheumatism      ....      0.445 
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Analysis  of  1000  grammes  of  the  serum  of  the  blood. 

We  shall  here  merely  have  to  consider — 1.  The  specific  gravity 
of  the  semm ;  and  2.  The  quantity  of  albumen ;  that  of  the  salts 
having  been  stated  above. 

1.  Of  the  specific  gravity  of  the  serum  of  the  blood. — ^A 
decrease  in  the  specific  gravity  of  the  semm  is  a  constant 
occurrence  dnring  acute  inflammations.  This  assertion  is  borne 
out  by  the  following  table : 

Mean  specific  gravity  of  the  serum  in  the  phlegmasisB  generally    1027.0 
„  „  in  acute  bronchitis  ....    1027.4 

„        pleurisy     ....     1026.0 


19  » 


„        pneumoniaP«^^l«^««       ^^26.0 
"        ^  t2nd        „  1023.0 

„  „  „        articular  rheumatism         .    1025.0 

2.  Of  the  amount  of  albumen. — It  is  of  the  utmost  import- 
ance to  ascertain  the  amount  of  albumen  contained  in  1000 
parts  of  serum;  and  with  this  view,  we  have  carefully  examined 
a  very  considerable  number  of  cases,  employing  for  the  purpose 
the  albuminimeter  formerly  alluded  to. 

By  this  means  we  have  obtained  the  following  results : 

Sect.  I. — Acute  Bronchitis. 

The  composition  of  the  serum  was  investigated  in  twenty- 
nine  cases  (twenty-three  males  and  six  females),  with  the 
following  results : 

AfnourU  of  albumen  contained  in  lOCK)  grammes  of  the  serum  of  the  blood. 

Mean 71.14 

Maximum 76.52 

Minimum 62.10 

A  marked  diminution  is  here  indicated.  We  must,  however, 
remark,  that  in  these  cases  the  fever  was  moderate,  and  the 
disease  firee  firom  danger. 

Sect.  II. — Pneumonia. 

The  albumen  was  made  the  subject  of  investigation  in  forty- 
four  cases  (thirty-one  males  and  thirteen  females)  of  pneu- 


OF  THE  BLOOD.  103 

monia,  for  the  aggregate  of  which,  seventy-five  bleedings  were 
practised  Of  these,  forty-four  were  single  bleedings ;  while, 
of  the  remainder,  twenty-three  were  bled  a  second  time,  seven 
a  third,  and  two  a  fourth  time.     Thus : 


Ist  Bleedings 

2nd 

91 

3rd 

f) 

4th 

» 

MeaiL 

Mftxima. 

Minima. 

70.20 

84.70 

52.56 

65.43 

85.14 

52.92 

59.68 

76.56 

53.02 

52.96 

53.92 

52.02 

We  have  here,  therefore,  a  considerable  decrease  of  the  albu- 
men ;  and  careful  observation  has  proved  to  us  that  this 
decrease  is  in  direct  proportion  to  the  intensity  and  extent  of 
the  inflammation.  It  is  greater,  moreover,  according  to  the 
length  of  time  that  may  have  elapsed  since  the  commencement 
of  the  disease,  and  to  the  frequent  repetition  of  the  bleeding& 

The  severity  of  the  inflammation  exercises  a  great  influence 
over  the  decrease  of  the  albumen.  We  have  observed  this  in 
five  very  severe  cases  (four  males  and  one  female) : 

let  Case,  and  Case.  8rd  Case.  4th  Case.  6th  Case. 

1st  Bleedings    .    62.46  54.36  72.18  53.46  60.48 

2nd        „           .     61.92  42.52  59.94  52.92  57.60 

3rd         „           .     54.90  ...  55.44           ...  53.10 

4bn  ,,  .      Oo«o2S  .»•  ...  ...  ... 

Whence  the  cause  of  this  decrease?  It  must  be  attributed-'^ 
1.  To  the  intensity  of  the  inflammation ;  2.  To  its  extent ; 
3.  To  its  duration;  4.  To  the  influence  of  diet ;  5.  To  previous 
venesection. 

Sect.  III. — Pleurisy. 

The  proportion  of  albumen  was  ascertained  in  seventeen  cases 
of  pleurisy  (thirteen  males  and  four  females).  Six  of  the 
number  were  bled  twice  : 


Mean. 

Maxima. 

Minima. 

75.50 

90.00 

60.48 

65.62 

68.94 

54.54 

1st  Bleedings 

2nd        „  ... 

The  decrease  is,  therefore,  less  than  in  pneumonia. 


Mean. 

Maxima. 

Minima. 

72.64 

85.68 

65.70 

65.42 

62.48 

62.82 
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Sect.  IV. — Erysipelas  of  the  Face. 

We  have  examined  the  albumen  in  twelve  cases  (six  males 
and  six  females).     Of  these,  three  were  bled  twice : 

1st  Bleedings 

2iid        I,  ... 

We  have  here,  likewise,  a  decrease  of  the  albumen,  about 
equal  to  that  which  occurs  in  pleurisy. 

Sect.  Y. — Acute  Articular  Rheumatism. 

The  albumen  of  the  serum  was  examined  in  twenty  indi- 
viduals (thirteen  males  and  seven  females)  affected  with  acute 
articular  rheumatism.     Of  these,  ten  were  bled  twice  : 

1st  Bleedings 

2nd        „  ... 

The  decrease  is  here  most  marked  after  the  second  bleedings, 
being  almost  as  great  as  in  pneumonia.  The  somewhat  high 
proportion  found  in  the  first  blood  drawn,  is  probably  owing 
to  the  early  stage  of  the  disease,  and  to  its  occurrence  in  robust 
vigorous  individuals,  whose  diet  had  not  been  restricted  pre- 
vious to  their  entrance  into  the  hospital 

In  conclusion,  we  append  a  table  which  shows  the  mean 
proportion  of  the  albumen  in  the  phlegmasise  generally,  and 
serves  to  prove,  that  in  acute  inflammations  the  decrease  of 
the  albumen  of  the  serum  is  in  direct  ratio  to  the  increase  of 
the  fibrin. 

Mean  in  BronchlUa.  P^^eumo.   pieurigy.    Ervaipe-  Acutellheu. 
general.       """•      nia.        *»«"*»«»J«         fag,  matism. 

Mean  of  Ist  Bleedings  73.35      71.14      70.90      75.50      72.54      76.68 
„        2nd       „  64.84        ...         65.43      65.42      65.42      63.09 

This  decrease  of  the  albumen,  which  is  almost  invariably 
recognized  in  the  acute  phlegmasise,  may  likewise  occur  in 
certain  other  diseases,  hereafter  to  be  considered. 

The  numerous  details  upon  which  we  have  thus  dwelt,  serve 


Mean. 

Maxima. 

Minima. 

76.68 

87.48 

62.46 

63.09 

74.88 

55.44 
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to  establish  the  following  facts  relative  to  the  alteratious  of  thy 
blood  in  the  acute  phlegmasiie : 

1.  An  increaatid  proportion  of  fibrin  ; 

2.  A  decrease  of  the  globiiles  ; 

3.  A  decrease  of  the  albumen  of  the  serum ; 
■t  An  increase  of  the  fatty  matters ; 

5.  A  decreaae  of  the  soda  and  soluble  alkaline  salts ; 
,       In  addition,  these  different  modifications  are  indicated  by 
the  formation  of  a  whitish  coat  of  varying  thickness,  upon  the 
HUi-face  of  the  clot. 

We  shall  now  endeavour  to  explain  these  various  phenomena. 

1.  The  increase  of  the  fibrin  and  decrease  o/tfie  globules. 

Two  hypotheses,  each  based  upon  undeniable  facta,  may  here 
be  adduced. 

The  first  is  that  which  attributes  the  increase  of  the  fibrin 
to  the  decrease  of  the  globules,  and  which  supposes  the  imme- 
diate principle  of  recent  formation,  constituting  the  fibrin,  to 
be  the  result  of  a  sj)ecial  transformation  of  the  globulea  This 
theory  has  been  dwelt  upon  at  length  by  Simon,  in  his  treatise 
on  animal  chemistry. 

His  views  may  be  summed  up  as  follows. 

The  fibrin,  in  its  normal  physiologica]  condition,  is  the  result 
of  the  transformation  of  a  ceitaiu  amount  of  the  globules.  This 
transformntion,  which  is  of  a  vital  nature,  is  due  to  the  action 
of  the  o^gen  of  the  atmosphere  on  the  one  hand,  and  on  the 
other,  to  the  numerous  reactions  whicJ)  take  place  during  the 
passage  of  the  blood  through  the  different  tissues  and  organs 
of  the  body.  The  globules,  before  being  assimilated  to  these 
tissues,  and  thus  contributing  to  interstitial  nutiition ;  pass 
through  a  transition  state,  which  is  the  fibrin. 

Now,  in  the  phlegmasia,  the  circulation  is  more  and  more 
accelerated,  in  virtue  of  the  reaction  by  which  it  endeavours  to 
overcome  the  obstacle  resulting  from  the  inflamed  part.  The 
circulation,  then,  being  quickened,  the  globules  require  more 
frequent  contact  with  the  osygen  of  the  air  admitted  into  the 
lungs,  and  they  pass  oftener  through  the  different  tissues  and 
organs.    It  follows,  therefore,  that  more  globules  are  converted 
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into  fibrin  in  the  same  space  of  time ;  hence  an  absolute  in- 
crease of  tliis  element  in  the  blood,  and  a  decrease  in  the  pro- 
portion of  the  globules,  which  are  no  longer  renewed  by  the 
introduction  of  food  and  the  process  of  assimilation. 

But  one  objection  can  be  made  to  this  theory — via.,  that 
these  changes  ought  to  take  place  whenever  the  circulation  is 
accelerated,  and,  consequently,  whenever  fever  exists.  Why, 
then,  should  there  not  be,  in  this  class  of  diseases,  an  increase 
of  the  fibrin,  as  in  the  phlegmasia  ? 

2.  Increased  proportion  of  the  fibrin  and  decrease  of  the 
aJhumen. — The  second  hypothesis  supposes  the  increase  of  the 
fibrin  to  be  due  to  the  transformation  of  a  certain  amount  of 
albumen  into  fibrin. 

In  the  first  place,  the  albumen  is  diminished ;  it  must  un- 
dergo, therefore,  some  change.  Secondly,  the  quantity  by 
which  it  is  diminished  is  equivalent  to  the  increase  of  the 
fibrin.  Elementary  analysis,  moreover,  shewed  such  an  analogy 
between  the  atomic  composition  of  the  fibrin  and  that  of  the 
olbumcu,  that  their  composition  was  long  supposed  to  be  iden- 
tical, until  it  was  at  length  admitted  that  the  sole  difference 
lay  in  the  latter  containing  an  atom  more  of  sulphur. 

We  wiUingly,  therefore,  admit  this  transformation ;  albeit, 
open  to  certain  objections.  In  the  first  place,  how  is  it  that  it 
occurs  simultaneously  with  the  development  of  the  inflam- 
matory process?  In  answer  to  this  question,  the  slight  decrease 
of  the  alkaline  salts  has  been  brought  forward,  as  perhaps 
favouring  the  transformation  of  a  certain  amount  of  albumen 
into  fibrin  ;  but  this  decrease  is  exceedingly  small,  and,  more- 
over, we  may  ask,  whence  does  it  arise  t  If  from  restricted 
diet,  why  is  not  the  fibrin  increased  whenever  such  diet  is 
enforced? 

In  conclusion,  we  may  admit  that  this  increase  of  the  fibrin 
is  probably  due  to  the  transformation  of  a  certain  amount  of 
albumen,  occurring  under  the  influence  of  the  inflammatory 
process ;  but  of  which  transformation  we  know  neither  the 
cause  nor  the  mechanism. 

3.  Decreane  of  (Ae  chloride  of  sodium. — This  decrease  is 
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manifest      It  results  from  restricted  diot,  and  requires  no 
further  comment. 

4.  Decrease  of  Oie  aUtaline  salts. — ^This  decrease  is  very 
trifling,    and,    as    before    stated,   we    know   nothing   of   its 

cause, 

5.  Increase  of  Uie  Jatty  matters. — This  increase  is  some- 
what difficult  to  explain.  We  are,  nevertheless,  disposed  to 
Ask  whether  it  mny  not  be  the  result  of  low  diet,  and  of  the 

consequent  absorption  of  the  adipose  tissues  and  their  cntiiincc 
into  the  blood. 


op  THB   FORMATION  OF  THE  BUFFT  COAT. 

An  increase  of  the  fibrin  is  almost  always  accompanied  by 
the  formation  of  what  has  been  termed  the  buffy  coat. 

Whence  the  cause  of  this  deposition  of  the  fibrin,  thus  in- 
creased in  quantity,  upon  the  upper  surface  of  the  clot  ?  What 
ia  its  mechanism?  Under  what  circumstAnces  does  it  arise t 
To  what  modifications  is  it  liable  ?  These  are  problems,  the 
solution  of  which  is  of  great  importance,  inasmuch  as  chem- 
istry can  have  but  little  scope  in  hospitals  or  in  private  prac- 
tice, while  the  formation  of  the  bufly  coat  is  essential  to  the 
guidance  of  the  practitioner,  in  the  diagnosis  and  prognosis  of 
disease. 

The  explanations  which  have  been  proposed,  with  a  view 
of  accounting  for  the  formation  of  the  bufiy  coat,  are  two- 
fold. 

In  the  first,  the  formation  is  explained  by  the  increased  pro- 
portion of  the  fibrin,  whether  absolute,  or  merely  relatively  so 
to  the  globules.  It  is  alleged,  moreover,  that  as  the  newly- 
created  fibrin  coagulates  more  slowly  than  that  which  oripn- 
ally  existed,  this  latter,  coagulating  first,  entangles  all  the 
globules  in  its  meshes  (thus  constituting  the  red  portion  of  the 
bnfly  coat),  while  the  newly-formed  fibrin  is  deposited  some- 
what later  on  its  upper  surface,  constituting  the  white  portion 
of  the  biifily  coat. 
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The  second  hypothesis  begins  by  admitting,  that  in  the 
p}ilegmasia3  the  globules  sink  below  the  surface  of  the  seram 
more  rapidly  than  in  any  other  disease,  or  than  in  health.  This 
being  the  case,  it  is  possible  to  understand  that  they  may  cany 
down  with  them  a  portion  of  the  coagulating  fibrin,  and  thns 
form  the  red  portion  of  the  buffy  coat,  while  the  remainder  of 
the  fibrin,  which  still  continues  to  coagulate,  but  more  slowly, 
and  without  intermixture  of  the  globules,  all  of  these  having 
been  precipitated,  presents  a  white  or  whitish  yellow  colour, 
and  constitutes,  by  its  progressive  retraction,  the  buSy  coat. 

To  either  of  the  above  theories,  certain  objections  may  be 
made.  Thus,  the  partizans  of  the  former  may  be  asked,  how 
it  hap])ena  that,  in  the  majority  of  chlorotic  and  anaemic  cases, 
where  there  is  no  fibrin  of  recent  formation,  we  yet  find  a  huSy 
coat  as  thick,  sometimes,  as  in  the  pblegmasiee  ? 

To  those  who  advocate  the  latter  hypothesis,  we  may  soy. 
If  the  globntes  sink  more  rapidly  in  the  phlegmosiie,  it  must 
be  admitted  that  the  same  phenomenon  takes  place  in  chlorosis, 
and  in  other  cases  where  the  buffy  coat  is  formed. 

The  analyses  of  which  we  have  given  a  siunmary,  as  bearing 
npon  the  subject  of  the  serum  in  its  relation  to  the  phlegmasite, 
may,  perchance,  permit  us  to  contribute  something  to  the  study 
of  the  formation  of  the  buffy  coat, 

Now  in  the  first  phice,  we  have  amply  demonstrated  the 
diminished  density  of  the  serum  in  the  phlegmasise.  The 
decrease  of  the  globules  (whether  it  be  attributed  to  the  disease 
or  to  low  diet,  matters  little)  is  likewise  a  fact  which  cannot 
admit  of  doubt.  Lastly,  there  is  always,  as  we  know,  an 
increase  of  the  fibrin. 

These  three  facts  being  incontrovertible,  may  we  not  admit 
the  following  explanation,  relative  to  the  formation  of  the 
bufiy  coat? 

In  the  phlegmasife,  the  subsidence  of  the  globules  below  the 
surface  of  the  serum  takes  place  more  rapidly,  by  reason  of  the 
modification  which  this  fluid  has  undergone,  and  they  carry 
with  them  a  certain  amount  of  fibrin,  the  subsidence  of  which 
is  due  to  the  same  cause.     The  globules  being,  so  to  spoak. 


07  THE  BLOOD.  109 

satortited,  experieace  all  the  pheaomeiia  of  coagnlation,  in 
virtae  of  the  progressiTe  retraction  of  the  fibrin  with  which 
they  are  intermingled,  whilst  that  portion  of  the  fibrin  which 
does  not  subside  along  with  the  globules,  is  precipitated  per  ae, 
and,  coagulating,  fonns  first  a  greenish,  gelatinifonn,  qoivering 
layer,  which,  after  gradual  condensation,  becomes  eventually 
the  bnfiy  coat,  the  thickness  and  density  of  which  vary,  in 
proportion  to  Uie  amount  and  to  the  retraetive  power  of  the 
fibrin.  Such  an  explanation  as  this  appears  to  account,  like- 
wise, for  the  difBculty  with  which  the  buHy  coat  forms,  when 
the  blood,  escaping  guUatim,  coagulates  in  a  similar  manner. 

This,  we  repeat,  is  but  an  hypothesis ;  we  may,  however, 
here  adduce  a  fact,  which  is  the  result  of  actual  experiment. 

In  our  analyses  of  the  blood,  this  liquid  was  always  received, 
and  allowed  to  coagulate,  in  vessels  whose  height  exceeded 
their  breadth ;  and  it  not  unirequently  happened,  that  the 
bu9y  coat  did  not  form,  in  spite  of  the  existence  of  a  large 
amount  of  fibrin,  a  marked  decrease  in  the  specific  gravity  of 
the  serum,  and  a  proper  flow  of  blood.  We  could  nevertheless 
observe,  that  the  upper  stratum  of  the  clot  was  more  dense,  and 
intersected  by  white  streaks,  indicating  a  lai^r  proportion  of 
fibrin  in  this,  than  in  the  lower  part  of  tfae  mass.  This  result 
may  be  explained  by  the  form  of  the  vessel :  the  globules,  it  is 
true,  had  subsided,  but  not  with  safficient  rapidity;  when, 
therefore,  the  fibrin  coagulated  on  the  upper  sur&ce  of  the 
clot,  it  entangled  within  its  meshes  a  certain  proportion  of 
the  globules. 

AETICLE  III. 

PKACrnCAL   C0KSEQUENCE3  TO   BE  DEDUCED  FBOH  THE 

MODIFICATIONS  OF  THE  BLOOD  IN  THE 

PSLEOHASUL 

If  the  treatment  of  a  disease  or  class  of  diseases  can  be 
satisfactorily  ascertained,  by  a  previous  acqu^ntance  with  the 
modifications  of  the  blood,  it  is  certainly  that  of  the  phleg- 
masise.     Nor  is  this  assertion  difficult  of  proof 
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In  the  phlegmasiee,  the  chief  therapeutic  measures  are  three- 
fold :  1.  The  antiphlogistic  method  properly  ao  called ;  2.  The 
contro-stimnlant  method ;  3.  The  expectant  method.  We 
ahftll  merely  consider  the  t^wo  first ;  but  before  doing  so,  we 
must  remark  that  in  the  phlogmasise  two  points  claim  an  equal 
share  of  attention:  1.  The  local  element,  viz.,  the  inflanimii- 
tion  of  some  organ  or  other ;  2.  The  general  condition,  viz..  an 
increase  of  the  fibrin  of  the  blood. 


Sect.  I.— Of  the  Antiphlogiatic  Method. 

The  antiphlogistic  method  of  treatment,  taken  in  its  widest 
acceptation,  consists  in  the  withdrawal  of  a  certain  amount  of 
blood  fi-om  the  system.  It  has  been  practised  from  remote 
antiquity,  and  was  certainly  not  based  upon  a  knowledge  of 
the  modifications  of  the  blood,  but  rather  upon  empiricism. 

This  method,  with  all  the  improvements  which  the  progress 
of  medicine  has  contributed,  is  it,  we  would  ask,  satisfactorily 
explained  by  onr  knowledge  of  the  alterations  of  the  blood  ? 
To  this  question  we  do  not  hesitate  to  answer  in  the  aifirm- 
ative. 

The  study  of  the  blood  shews,  in  fact,  that,  imder  the  influ- 
ence of  blood-letting,  the  proportion  of  fibrin  diminishes ;  the 
vital  fluid  becomes,  at  the  same  time,  less  rich  in  albumen  and 
globules,  while  its  actual  quantity  is  lessened.  Under  the  influ- 
ence of  these  changes  and  of  restricted  diet,  the  blood,  in  order 
to  make  up  for  the  losses  inflicted  upon  it  by  venesection,  absorbs 
materials  from  every  portion  of  the  organism,  and  this  process 
of  absorption  is  exercised  with  the  greatest  aetivity  upon  the 
inflammatory  lesion, — the  foreign  element,  so  to  speak,  which 
exists  in  the  system.  This  process  of  reabsorption,  which  at 
length  brings  about  the  resolution  of  the  phlegmasia,  is  satis- 
factorily explained  by  the  mote  or  less  repeated  employment  of 
blood-letting. 

This,  however,  holds  good  only  with  reference  to  moderate 
venesection,  and  a  knowledge  of  the  modifications  of  the 
blood  teaches  us  not  to  carry  this  proceeding  too  far :   for 
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by  80  doing,  we  cause  an  undue  decrease  of  the  albumen  and 
giohulcR,  anil  leave  the  patient  in  that  anEcmic  condition 
which  impedes  convalescence,  or  at  least  renders  it  exceedingly 
protracted. 


Sect.  II.— Of  the  Contro-Stimulant  Method, 
The  beneficial  reaulte  derived  from  the  administration  of 
large  doses  of  tartar  emetic  in  some  of  the  phlegmasiEC,  espe- 
cially in  acute  articular  rheumatism  and  pneumonia,  cannot 
be  denied  But  does  our  knowledge  of  the  blood  and  it« 
modilications  explain  these  results?  On  this  subject  we  can 
but  suggest  what  is,  after  all,  hypothetical  We  know  that 
fibrin  is  readily  soluble  in  a  solution  of  certain  alkaline  salts, 
and  that  these  solutions  may  even  be  very  diluted,  inasmuch 
as  one  part  in  a  thousand  of  such  a  salt,  the  nitrate  of  potash  for 
example,  is  sufficient  to  act  as  a  solvent  upon  the  fibrin. 
May  not  the  uitroduction  of  tartar  emetic  into  the  blood  be 
capable  of  exercising  an  influence  similar  to  that  which  nitrate 
of  potash  exerts  upon  the  fibrin  when  removed  from  the 
body  1  If  this  solvent  power  really  exist,  we  may  conceive 
it  to  act  not  merely  upon  the  newly  formed  fibrin,  an  excess  of 
which  exists  in  the  blood,  but  likewise  upon  the  plastic  de- 
posits formed  by  the  fibrin,  which,  infiltrating  tlie  inflamed 
tissues,  constitute  the-anatomical  characteristic  of  the  phl^- 
masia 

If  what  we  have  now  advanced,  simply  as  an  hypothesis, 
were  strictly  true,  the  beneficial  influence  of  tartar  emetic  in 
certain  inflammations,  and  more  particularly  in  pneumonia, 
would  be  tolerably  well  explained  Its  action  would  therefore 
be  very  different  from  that  of  blood-letting.  This  latter,  in 
fact,  promotes  a  reabsorption  of  the  product  which  constitutes 
the  inflammation  itself,  and  causes  a  diminution  of  the  fibrin ; 
whilst  the  former  exercises  a  solvent  action,  not  merely  npon 
the  excess  of  fibrin  in  the  blood,  but  upon  the  plastic  products 
which  infiltrate  the  diseased  organ  and  maintain  its  inflam- 
matory condition. 
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OF   THE    ALTEKA'ftOSS    OF   THE    BLOOD   IN    CEETAIN 
PHLEGMA8LB   EN    PAETICULAB. 

Hitherto  we  have  considered  the  phlegniasiae  in  a  general  p 
of  view,  and  the  detaila  upon  which  we  have  dwelt  are  nearhj 
applicable  to  aU.     We  need  not  therefoi'e  revert  to  ther 
acute  tonsillitis,  bronchitis,  pneumonia,  pleurisy,  erysipelas  ^ 
the  face,  and  acute  rhenmatiBm,  the  changes  in  the  blood,  ( 
which  we  have  just  spoken,  occur  without  exception,  and  i 
quire  no  fiirther  comment. 

There  are,  however,  two  morbid  conditions,  not  always 
classed  with  the  phlegmasice,  but  of  which  we  would  wish  here 
to  speak.  The  first  is  acute  endocarditis.  The  second  com- 
prises the  majority  of  the  puerperal  phlegmasia,  together  with 
that  peculiar  morbid  condition  which  many  practitioners  hesi- 
tate to  consider  either  as  a  phlegmasia  or  as  a  fever.  It  is 
this  combination  which  constitutes  the  disease,  frequently 
termed  by  some,  puerperal  fever,  and  by  others,  puerperal 
metro-peritonitis,  uteriue  phlebitis,  etc. 


Sect.  1. — Acute  EndocarditU. 

When  acute  endocarditis  occurs  as  a  complication  duiing  as 
attack  of  acute  rheumatism,  it  is  merely  regarded  aa  a  more  or 
less  important  accessory  to  the  original  disease,  and  the  mo- 
difications of  the  blood  to  which  it  may  give  riae,  are  confounded 
with  those  which  we  have  seen  to  take  place  in  acute  articular 
rheumatism.  It  is,  therefore,  with  idiopathic  endocarditis 
alone  that  we  have  to  do.  Few  details  respecting  it  are  to  be 
found  in  the  archives  of  science,  and  we  can  only  offer  those 
which  we  have  ourselves  ascertained.  Having  met  with  ten 
cases  of  acute  idiopathic  endocarditis,  we  were  anxious  to  dis- 
cover whether  the  blood,  in  this  disease,  underwent  those  modi- 
fications which  have  been  found  to  occur  in  the  phlegmasia: 
generally.  We  shall  now  give  the  result  of  our  observations, 
together  with  the  analyses  of  the  blood  in  the  above  cases. 
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Of  these  ten  cases,  seyen  occurred  in  males  and  three  in 
females.  Of  the  former,  one  was  fifteen  years  of  age,  two  were 
twenty-seven,  one  forty,  two  forty-one,  and  one  sixty-five  years 
of  aga  The  three  females  had  respectively  attained  the  ages 
of  twenty-one,  thirty-four,  and  thirty-six. 

The  symptoms  of  acute  endocarditis  were  very  characteristic. 
The  force  and  extent  of  the  heart's  impulse  were  much  in- 
creased, and  this  latter  was  often  extremely  irregular.  A 
bellows  murmur  with  the  first  sound  was  present  in  every 
case,  whether  the  action  of  the  heart  were  regular  or  irregular. 
In  all  there  was  high  fever,  with  great  heat  of  skin.  In  three 
of  the  cases  we  noticed  a  greater  or  less  degree  of  infiltration 
in  the  lower  extremities. 

The  following  is  the  result  of  the  analysis  of  these  ten  cases : 

Analysis  of  1000  grammes  of  blood. 

Mean.  Maxima.  Minima. 

Specific  grayitj  of  the  blood  1053.81  1060.79  1048.24 

Water 789.80 

Qlobules        ....  122.56  146.45  92.23 

Solid  matters  of  the  serum  .  83.06  104.60  67.16 

Fibrin 4.58  7.51  3.09 

Analysis  of  1000  yrammes  of  serum. 

Mean.  Maxima.  Minima. 

Specific  gravity  of  the  serum  1028.26  1038.80  1021.05 

Water 906.10 

Albumen      ....  74.46  94.16  55.48 

Extractive  matter  and  salts .  19.44  28.70  11.34 

The  Globules, — In  four  cases  the  representative  figure  of  the 
globules  rose  somewhat  above  130.  In  two  others  it  ranged 
between  120  and  130.  Lastly,  in  four  others  it  fell  below  120, 
and  once  indeed  to  92. 

The  Fibrin. — Its  proportion  was  always  greater  than  in 
health :  it  rarely,  however,  rose  as  high  as  in  pneumonia  or 
in  acute  articular  rheumatism  ;  thus, — 

In  one  case  it  rose  to  ....        7.51 

In  four  cases    „         ....  between  4  and  5 

In  one  case       „ 5.75 

In  four  cases    „         ....  between  3  and  4 
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These  proportions  are  constantly  met  with  in  the  ordinaty 
phlegmasife. 

Of  the  albumen,  canta-ined  in  lOfM)  graimnea  of  serum. 

Its  mean  proportion  differed  little  from  that  of  health,  but 
its  extremes  of  variation  were  somewhat  considerable,  viz., 
9416,  and  55.48.  In  four  cases  it  rose  above  SO ;  in  three  it 
ranged  between  70  and  80 ;  in  two  between  60  and  70 ;  and 
in  one  case  it  fell  below  60. 

The  extractive  matters,  fatty  matters,  and  free  salts  con- 
tained in  the  above  quantity  of  serum,  are  represented  by 
much  higher  numbers  than  in  health  (IS.ii,  instead  of  from 
10  to  12). 

These  analyses  prove  the  necessity  of  moderate  blood-letting 
in  the  treatment  of  idiopathic  endocarditis.  The  trifling  in- 
crease of  the  fibrin,  however,  in  this  disease,  indicates  the  pro- 
priety of  caution  in  the  use  of  such  a  measure. 

Sect.  II. — Puerperal  Fever. 

The  alterations  of  the  blood  in  puerperal  fever  are  of  consi- 
derable interest.  It  is  the  disease  in  which,  perhaps,  of  all 
others,  it  un<lergoea  the  greatest  changes.  In  our  previously 
published  researches,  we  had  pointed  out  the  invariable  in- 
crease of  tlie  fibrin,  together  with  the  marked  decrease  of  the 
albumen  in  this  affection.  Since  then,  M.  Hersent,  in  a  long 
and  interesting  communication,  has  confirmed  these  facts. 
The  following  are  some  of  the  conclusions  at  which  he  has 
arrived : 

"  1.  The  modifications  of  the  blood  in  severe  puerperal  fever 
"consist — 1.  In  a  gi'eat  increase  of  the  watery  dement;  2. 
"  In  a  very  considerable  decrease  of  the  globules ;  and  3.  In  an 
"  equally  marked  decrease  of  the  albumen 

■'  2.  The  severity  of  the  disease  is  in  proportion  to  the 
"  extent  of  tliese  changes." 

Passing  over  the  third  and  fourth  propositions,  which  are 
foreign  to  onr  subject,  we  find  that  M.  Hersent  considers  : 

■■  ~t.  That,  in  all  probability,  these  changes  in  the  blood  pro- 
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"  cede  the  development  of  the  disease,  of  which,  however,  they 
''  cannot  be  regarded  as  the  canse :  their  existence,  neverthe- 
"  less,  greatly  aggravates  the  severity  of  the  attack" 

With  a  view  of  throwing  some  light  upon  this  subject,  we 
have  recently  analysed  the  blood  of  four  females  suffering  from 
severe  puerperal  fever. 

Their  respective  ages  were  eighteen,  twenty,  twenty-six,  and 
thirty-two  yeara 

One  had  arrived  at  the  third  day  of  the  disease,  another  at 
the  fourth,  another  at  the  sixth,  and  another  at  the  seventL 

In  each  of  these  cases,  the  heat  of  skin  was  very  great,  the 
pulse  frequent,  the  fever  high,  while  certain  characteristic 
abdominal  symptoms  (tympanitis,  tenderness  on  pressure,  etc.) 
indicated  at  least  the  existence  of  peritonitis. 

These  four  individuals,  each  of  whom  was  bled  on  the  day 
after  admission  into  hospital,  afforded  specimens  of  blood  so 
similar  in  point  of  composition,  that  we  shall  merely  give  the 
mean  results  as  deduced  from  analysis. 

Analysis  of  1000  yrammes  of  blood. 

Specific  grayit J  of  the  blood    ....  1060.21 

Water 791.03 

Qlobulcs 140.96 

8olid  matters  of  the  serum               .        .  61.25 

Fibrin 6.76 

Analysts  of  1000  grammes  of  serum. 

Specific  grayitj  of  the  serum  ....  1023.16 

Water 929.25 

Albumen 58.26 

Extractive  matters  and  salts  ....  12.49 

Several  conclusions  may  be  drawn  from  the  above  tablea 
Thus,  in  the  analyses  of  these  four  cases,  the  density  of  the 
blood  and  of  the  serum  is  notably  diminished. 

The  proportion  of  globules  is  generally  very  considerable, 
being  far  greater  than  the  mean  of  health  in  the  female. 

The  solid  ^natters  of  the  serum  are  much  diminished  in 
quantity. 
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The  fibrin,  on  the  other  hand,  is  greatly  increased. 

The  albumen  of  the  serum  imdergoes  a  marked  decrease,  ( 

which  must  be  attributed   the  low   specific  gravity  of  1 


Frsctical  Con  sequences  to  be  drawn  from  the  ModiGuatiuns  of  tl 
Blood  in  Puerpcrnl  Fbtct. 

The  increased  proportion  of  fibrin  would  appear  to  indici 
the  necessity  for  bleeding ;  we  know,  however,  that  blood-Ii 
is  far  from  being  the  most  satisfactory  therapeutic  agent  in  tl 
disease  The  analysis  of  the  blood  serves  to  explain  this,  g 
evidently  results  from  the  great  decrease  of  the  albumen  ( 
the  serum  ;  and  in  the  numerous  analyses  which  we  1 
made  of  this  liquid,  we  have  constantly  remarked,  that  thofl 
individuals  whose  aerura  was  of  low  specific  gravity,  by  reason 
of  its  small  proportion  of  albumen,  bore  blood-letting  with 
difficulty. 


AETICLE    V. 
or  THE  HODIFIOATIONa  OP  THE  BLOOD  IN  THE  PYBEXLE. 

The  composition  of  the  blood  has  been  as  folly  investigated 
in  the  pyrexia  as  in  the  phlegmaeJfe.  Long  previous  to  the 
possibility  of  carrying  out  this  inquiry  in  a  satisfactory  man- 
ner, upon  positive  chemical  and  physical  data,  attempts  were 
made  to  ascertain  the  qualities  of  the  blood  in  this  interesting 
class  of  diseases.  We  have  endeavoured  to  show,  in  the  his- 
torical sketch  at  the  commencement  of  this  volume,  that  the 
existence  of  a  particular  state  of  the  blood  in  severe  fevers,  had 
been  admitted,  fi^om  the  earliest  periods  up  to  the  present  time ; 
this  state  consisting  of  a  real  fluidity,  and  even  of  a  completfi 
liquefaction  of  the  blood.  The  fact,  however  true,  holds  good 
in  only  a  cartain  number  of  cases;  and  the  earlier  writers  were 
in  error,  when  they  attempted  to  generalize  upon  a  special 
condition,  and  to  apply  the  same  to  all  severe  fevers.  It  is  to 
MM.  Andral  and  Gavarrut,  again,  that  we  are  indebted  for 
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having  tlefinitelj  ascertained  the  chief  characteristics  of  the 
blood  in  the  pyrexiie.     These  are  as  followa 

In  the  pyrexije — and  under  this  title  we  comprehend  typhoid 
fever,  measles,  scarlet  fever,  small-pox,  leaving  intermittent 
fevers  aside  for  the  present — the  fibrin  is  never  increased  in 
quantity,  unless  these  affections  be  complicated  with  one  or 
other  of  the  pblegmasiie,  of  a  certain  extent  and  severity. 

This,  it  is  true,  can  but  be  regarded  as  a  negative  character- 
istic ;  as  ancli,  however,  it  is  of  no  little  importance  more 
especially  if  plac«d  in  juxtaposition  with  the  increased  propoiv 
^va  of  the  fibrin  in  the  phlegmasia. 

t  the  fibrin  does  not  merely  remain  within  the  limits  of 
;  it  sometimes  undergoes  a  considerable  decrease,  and 
i  have  been  explained  the  fluidity  and  liquefaction  of  the 
i,  occasionally  observed  in  certain  of  these  casea  It  is, 
r,  to  the  decrease  of  the  fibrin,  that  have  been  attributed 
the  hfemorrhages  which  often  usher  in  typhoid  fevers,  and 
which  not  unfrequently  complicate  the  severer  forms  of  the 
eruptive  fevers. 

In  their  first  work,  MM.  Andral  and  Gavarret  stated  that 
the  blood,  at  the  commencement  of  the  eruptive  fevers,  con- 
tained a  larger  proportion  of  globules  than  in  health.  They 
have  now,  however,  renounced  this  opinion,  upon  which  we 
need  not  therefore  insist. 

The  modifications  of  the  blood  in  the  pyresiie  may,  we  con- 
ceive, be  summed  np  in  the  following  propositions. 

1.  In  many  of  the  pyrexife,  the  composition  of  the  blood 
differs  but  little  from  that  of  health ;  when  the  disease,  how- 
ever, is  somewhat  prolonged,  the  globules  and  albumen  undergo 
a  slight  decrease. 

2.  In  a  certain  number  of  the  pyiexiiE,  and  especially  in 
typhoid  fever,  when  prolonged,  and  of  adynamic  type,  the  fibrin 
is  found  to  be  considerably  diminished  in  quantity,  and,  as  a 
consequence,  the  blood  becomes  more  fluid  and  less  coagulable, 
0.9  represents  the  smallest  proportion  of  fibrin  that  we  have 
yet  met  with  under  these  circumstances, 

3.  In  a  certain  number  of  fevers — occasionally  in  the  typhoid. 
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but  more  generally  in  the  eruptive  fevers — ^the  disease  presents 
an  hsemorrhagic  character  from  its  very  commencement.  This 
is  due  to  the  decrease  of  the  fibrin.  In  such  cases,  the  fluidity 
and  diminisbed  coagulability  of  tbe  blood  are,  likewise,  marked 
characteristic& 


Sect.  I. — Typhoid  Fever. 

Is  it  true,  that  in  the  majority  of  typhoid  fevers  the  blood 
is  so  changed  as  to  be  semi-fluid  and  partially  uncoagulable  ? 
Such  is  the  problem  which  we  propose  now  to  elucidate. 

MM.  Andral  and  Gavarret  have  published  several  analyses 
of  the  blood  in  typhoid  fever,  and  they  have  obtained  the 
following  results  as  regards  the  globules  and  fibrin.  We  here 
quote  the  mean  proportions  only. 


Globules. 

Mean. 

Maxima. 

Minima. 

Ist  Bleedings 

125.1 

146.7 

77.4 

2nd        „ 

121.5 

136.7 

92.6 

3rd 

100.7 

•  •  • 

•  •  • 

4th 

96.9 

•  •  • 

•  •  • 

6th 

80.4 
Fibrin. 

•  •  • 

■  •  • 

1st  Bleedings 

2.7 

•  •  • 

•  •  • 

2nd        „ 

2.7 

•  •  • 

•  •  • 

3rd 

2.4 

•  •  • 

•  •  • 

4th 

1.5 

•  •  • 

•  •  • 

In  two  cases,  where  venesection  had  been  practised  for  the 
fifth  time,  the  proportion  of  fibrin  was  found  to  be  2.1  and  1.0. 
Our  own  analyses  have  led  to  very  similar  resulta 

Analyses  of  1000  grammes  of  blood. 


Ist  DlcediBgs. 

2nd  niiicdiugs. 

Specific  gravity  of  the  blood 

1054.1 

1051.4 

Globules 

124.5 

113.5 

Fibrin       .... 

2.3 

2.1 

Cholcstcrino 

0.055 

0.156 

Animal  soap      .        .        .        , 

1.428 

1.232 

Chloride  of  sodium    . 

3.6 

3.5 

Soluble  salts  of  soda 

2.6 

2.7 

Phosphates        .        .         .        . 

0.544 

0.355 

I  Case. 

2nd  Caso. 

Srd  Case. 

2.0 

3.5 

2.7 

1.4 

2.8 

1.3 
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In  three  severe  cases  of  the  adynamic  type,  the  following 
proportions  of  fibrin  were  found  in  the  blood. 

Ist  Bleedings    .... 
2nd        „  .... 

Analyses  of  1000  grammes  of  serum, 

let  Bleedings.  2nd  Bleedings. 

Specific  gravity  of  the  serum     .        .        1026  1023 

Albumen, — ^We  have  endeavoured  to  ascertain  the  exact 
proportion  of  albumen  in  three  series  of  cases.  In  the  first 
series,  comprising  nine  cases,  in  each  of  which  venesection  had 
been  practised  once,  the  mean  amount  of  albumen  was  68.04* ; 
the  maximum,  74S4;  the  minimum,  62.64.  In  the  second 
series,  comprising  twenty-five  cases,  seventeen  were  bled  once, 
six  were  bled  a  second,  and  three  a  third  tima 

Of  the  seventeen  first  bleedings,  the  mean  density  was  found 
to  be  1026. 

The  proportion  of  albumen  was  70.01. 

The  quantity  of  serum  was  somewhat  variable.  In  sixteen 
cases  that  were  carefully  examined,  it  was  found,  in  seven,  to 
be  tolerably  abundant  in  proportion  to  the  volume  of  the  clot 
In  four  of  these  seven  cases  it  was  limpid  and  transparent ;  in 
two  it  was  somewhat  turbid ;  in  one  it  was  decidedly  turbid, 
and  contained  a  few  globules.  In  the  nine  remaining  cases, 
the  serum  was  twice  found  to  present  no  abnormal  character- 
istic ;  in  three  it  was  limpid,  transparent,  and  scanty;  in  four 
it  was  scanty  and  turbid. 

Its  colour  was  generally  rather  deep,  and  on  several  occa- 
sions it  was  found  to  be  very  thick  and  viscid. 

The  statement,  therefore,  that  in  all  cases  of  typhoid  fever 
the  serum  is  scanty,  turbid,  and  mixed  with  globules,  is  evi- 
dently erroneous. 

In  the  second  bleedings,  the  average  density  of  the  serum 
was  1024.8. 

The  proportion  of  albumen,  64.5. 

The  amount  of  serum  was  very  variable. 


120  PATHOLOGICAL  CHEUISTBT. 

In  a  third  aeries  of  cases,  wherein  we  analyzed,  on  ten  oee 
sions,  the  serum  afforded  by  first  and  second  bleedings, 
followittg  results  were  obtained ; 

I>1  Ulcedlsg*.       aiiA  Clc 
Specific  gmvity  of  the  Beram        .         102S.  1024. 

Amount  of  nlbuman     .        .        .  69.45  66. 

From  the  foregoing  analyses,  wc  learn  how  unfounded  was 
the  ancient  idea  relative  to  the  existence  of  a  black,  fluid. 
ujieoagiilaUe  condition  of  the  blood,  in  all  typhoid  fevers. 
Doubtless,  this  may  sometimes  be  the  case ;  but  it  is  certainly 
very  rare,  Whatever  information  science  posseaaes  on  thia 
head,  may  therefore  be  summed  up  in  the  two  following  pro- 
positions. 

First  proposition. — At  the  onset  of  typhoid  fever,  there  la 
rarely  observed  any  modification  of  the  blood.  Sometimes, 
however,  in  very  severe  cases,  accompanied  by  hicmorrhage 
and  great  prostration,  there  is  a  simultaneous  decrease  of  the 
three  principal  elements  of  the  blood,  and  more  especially  of 
the  fibrin. 

Seand  proposition. — When  the  disease  is  fully  formed,  the 
globules  and  albumen  diminish  under  the  influence  of  low 
diet,  and  of  the  evacuations  (diarrhoea,  epistaxis,  etc-)  which 
the  patient  usually  experiences;  the  fibrin  remains  unchanged, 
or  tends  to  diminish,  in  proportion  to  the  advance  or  aggi'ava- 
tion  of  the  disease.  It  is  more  especially  in  the  very  severe 
adynamic  fonn  of  typhoid  fever  that  the  fibrin  undergoes  the 
greatest  diminution. 


Practical  Gonsoque 


ces  to  be  drawn  from  the  Modifications  of  the 
Blood  in  Tjphoid  Fever. 


Do  the  results  of  an  analytical  examination  of  the  blood  in 
typhoid  fever  admit  of  any  therapeutic  deductions?  To  this 
question  wo  think  it  possible  to  reply  in  a  measure. 

In  the  first  pkce,  then,  our  knowledge  of  the  composition  of 
the  blood  in  thia  disease  must  tend  to  exclude  the  employment 
of  bloodletting  in  the  majority  of  cases,  unless  complicated 
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with  one  or  other  of  the  pblegmasis.  How,  indeed,  can  it  be 
otherwise  ?  We  have  previously  shewn  that  veneaection  im- 
poverishes the  blood  in  proportion  to  its  repetition ;  while,  in 
typhoid  fever,  this  fluid  has  of  itself  a  similar  tendency,  which 
is  but  too  well  marked. 

It  should,  moreover,  be  remembered,  that  typhoid  fever  is  a 
long  and  severe  malady,  for  which  it  ia  necessary  to  preserve 
the  patient's  strength  as  much  as  possible,  in  order  to  euable 
him  not  merely  to  straggle  through  the  disease,  with  its  cate- 
gory of  chances,  but  liliewise  to  sustain  the  protract«d  con- 
valescence which  usually  occurs  in  these  cases.  Profuse  blood- 
letting cannot  bat  be  injurious  under  such  circumstances. 

Lastly,  in  ordinary  convalescence  from  typhoid  fever  of 
moderate  severity,  the  blood  ia  much  impoverished,  and  the 
patient  not  unfrequently  presents  a  marked  ana?mic  condition, 
which  lasts  for  a  considerable  time,  and  is  often  somewhat 
difficult  to  remove.  Bloodletting,  therefore,  practised  during 
the  disease,  does  but  tend  to  increase  that  which  is  of  itself 
produced  duiing  convalescence, — viz.,  aniemia. 

This  impoverishment  of  the  blood,  occurring  during  the 
progress  of  convalescence,  indicates  the  necessity  for  tonic 
remedies. 


9b(t.  II.— Typhus  Fever. 

In  1S47,  M.  H.  Gueoaud  de  Mussy  and  M.  Eodier  were 
sent  by  the  French  Government  to  Irehind,  with  a  view  of 
investigating  the  nature  of  the  fever  (typhus)  which,  at  that 
time,  prevailed  there  to  a  great  extent.  The  former  undertook 
the  pathological  portion  of  the  investigation,  while  the  latter 
confined  himself  to  the  analysis  of  the  blood,  and  suuh  was 
the  kindness  of  the  Irish  physicians  on  this  occasion,  that  he 
tnund  free  access  to  all  the  hospitals,  and  was  enabled  to  carry 
out,  within  their  precincts,  all  the  necessary  chemical  mani- 
pulations. It  was  intended  to  have  published  a  complete 
treatise  on  this  disease ;  events,  however,  decided  otherwise ; 
and  it  is  probable  that  this  work  may  never  sec  the  light   Wc 
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possess,  however,  the  analysis  of  the  blood  in  six  cases  of 
typhus  feyer,  which  we  give  below,  as  contributing  in  some 
degree  to  the  history  of  the  disease  in  question. 

Table  shewing  Hie  analysis  of  tlie  blood  in  six  cases  of  typhus. 

Analysis  of  1000  grammes  of  blood. 

]8t  Gate.     8nd  Case.    8rd  Case.    4th  Case.    6th  Case.    6th Case. 


Specific  gravity  of 
the  blood    . 

Male. 

1055.6 

Male. 

1047.0 

Male. 
1050.9 

Male. 

1042.1 

Female. 
1051.2 

Female. 
1041.2 

Globules 

146.5 

113.5 

138.1 

97. 

126.8 

95.6 

Solid    matters    of  \ 
the  scrum  . 

75.4 

71.1 

60.1 

72.0 

70.0 

71.7 

Fibrin    . 

2.3 

1.2 

2.8 

3.9 

2.5 

2.1 

Water    . 

755.8 

814.2 

799.0 

826.9 

800.7 

830.6 

Analysis  of 

1000  grammes  of  serum. 

Sp.  gr.  of  the  serum 

1022.1 

1021.4 

1017.5 

1020.0 

1024.1 

1020.0 

Solid  matters 

91.8 

80.8 

69.8 

80.0 

82.6 

79.2 

Water    . 

908.2 

919.2 

930.2 

920.0 

917.4 

920.8 

We  must  here  observe,  that  these  analyses  were  made  before 
the  application  of  the  polarimeter  to  the  investigation  of  the 
albumen,  had  permitted  an  accurate  study  of  this  latter  con- 
stituent of  the  blood. 

The  following  conclusions  may  be  drawn  from  the  above 
severe  cases  of  typhus  fever : 

1.  The  specific  gravity  of  the  blood  is  generally  much  dimi- 
nished 

2.  The  globules,  which  in  two  cases  (males)  remained  un- 
changed, were  greatly  diminished  in  two  others;  the  same 
thing  occurred  in  a  female  (case  sixth). 

These  differences  must  be  sought  for  in  the  previous  con- 
dition of  the  patient,  in  the  nature  of  his  diet  and  regimen, 
and  especially  in  the  anaemic  state  which  was  present ;  as  this 
modification  on  the  part  of  the  globules  is  not  due  to  the 
disease  itself. 

The  fibrin  either  remained  unchanged,  or  fell  below  the 
limits  of  health ;  this  tendency  to  decrease  is  therefore  a  fact 
worthy  of  notice. 
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The  specific  gravity  of  the  serum  was,  in  general,  much 
diminished.  This  diminution  being,  in  all  probability,  produced 
both  by  the  disease  and  its  dietetic  treatment:  it  was,  however, 
much  more  marked  in  one  case  than  in  the  others. 

Sect.  III.— Small  Pox. 

We  possess  but  few  analyses  of  the  blood  in  this  disease, 
MM.  Andnd  and  Gkbvarret  alone  having  investigated  the  sub- 
ject They  analyzed  this  fluid  in  seven  cases,  in  which  vene- 
section had  been  practised  fourteen  times,  and  obtained  the 
following  results. 

In  five  cases  of  confluent  small  pox,  the  globules,  in  general, 
suffered  no  diminution,  except  in  one  case.  The  fibrin  at  the 
first  bleeding  was  somewhat  increased  in  quantity ;  it  inva- 
riably, however,  underwent  a  subsequent  decrease.  To  explain 
the  increase  alluded  to,  MM.  Andral  and  Gavarret  ask  whether 
this  modification  of  the  blood,  although  slight,  may  not  reflect 
in  a  measure  the  inflammatory  action  of  which  the  skin  is 
the  seat. 

The  following  table  shews  the  results  obtained  by  these 
authorities : 

First  hUedxngs  in  five  cases  of  severe  smaU  pox. 

Moan. 


Qlobules  . 

120.6       114.3       127.9       126.6 

98.8 

117.5 

Fibrin 

4.4          3.0          2.6          1.1 
Second  bleedings  in  ditto. 

29 

2.4 

Globules  . 

110.2        92.6       124.4      124.9 

•  •  • 

113.0 

Fibrin 

2.9          3.2          3.fl          2.0 
Third  bleedings  in  ditto. 

•  •  * 

2.9 

Globules   . 

94.6        88.4 

•  t  • 

•  •  • 

Fibrin       . 

W.iM                            W.i/                        ...                                   ... 

Fourth  bleedings  in  ditto. 

•  •  • 

•  •  • 

Globules  . 

O  /  •V/               •••                 •••                    ••• 

•  ■  • 

•  •  • 

Fibrin 

%J9%^                                        •  •   •                                           •••                                                     ••• 

•  •  ■ 

•  •  • 

In  two  coses  of  varioloid  disease,  no  modification  of  the 
blood  was  discovered. 
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Sect.  IV. — Measles. 

MM.  Andral  and  Gavarret  having  analyzed  the  blood  in 
seven  cases  of  measles,  obtained  the  following  results. 

The  fibrin  in  each  case  remained  within  its  normal  limits^ 
3.6  to  2.6. 

The  globules  were  increased  in  four  cases :  146.9 ;  140.6 ; 
137.0 ;  137.1 ;  and  in  another,  123.9.  In  two  cases  they  were 
diminished:  118.6  and  116.1.  The  lowest  proportions  were 
found  in  those  instances  where  the  bleeding  had  been  practised 
at  a  somewhat  remoter  period  from  the  commencement  of  the 
disease. 

We  have  ourselves  analyzed  the  blood  in  three  cases  of 
measles,  with  the  following  residts. 

A  man,  aged  twenty,  was  bled  twica 

The  analysis  of  1000  grammes  of  blood  gave  the  following 
proportions :  globules,  146.1 ;  fibrin,  2.8 ;  and  in  a  second 
bleeding — ^globules,  126.6  ;  fibrin,  3.8. 

The  analysis  of  1000  grammes  of  serum  gave  the  fol- 
lowing: 


Density 
Pure  albumen 
Fatty  matters 

• 

• 
• 

•  •              t 

•  •              • 

•  •              • 

Ist  Bleeding. 
1026.3 
70.8 
1.13 

2nd  Bleeding. 
1026.7 
73.4 
1.22 

In  a  second  case, 

the  results  obtained  were  as 

follows : 

In  1000  grammes  of  blood 
In  1000  grammes  of  serum 

.     Qlobulcs        .     115 
.    Pure  albumen      73.1 

Fibrin    . 

2.2 


These  proportions,  as  may  be  seen,  differ  but  little  from 
those  of  healtL  It  would  probably,  however,  be  otherwise, 
had  we  to  deal  with  cases  presenting  an  inflammatory  or 
hsemorrhagic  complication. 

Sect,  V. — Scarlatina. 
MM.  Andral  and  Gavarret  have  only  examined  the  blood  in 
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two  cases  of  scarlet  fever.  They  found  the  proportion  of  fibrin 
to  be  perfectly  normal,  while  that  of  the  globules  was  greater 
than  in  health.     Thus  : 

1st  Case, 
Ist  Case.  Snd  Case.         bled  daring 

^  oonyalesoenoe. 

Fibrin       ....  3.1  3.5  4.0 

Globules            .        .        .  146.C  136.1  124.3 

Solid  matters  of  the  serum  89.4  84.1  89.1 

Water       .        .                .  761.6  776.3  782.6 


Sbct.  VI. — Intermittent  Fever. 

MM.  Andral  and  Qavarret  have  analyzed  the  blood  of  six 
individuals  labouring  under  intermittent  fever,  with  the  follow- 
ing results. 

The  fibrin  either  remained  within  the  limits  of  health,  or 
was  very  slightly  increased :  3.7 ;  3.5  ;  3.5 ;  3.4 ;  3.3 ;  and  3.0. 
The  globules:  127.9;  110.4;  109.5;  105.8;  105.0;  68.8.  In 
this  last  case,  the  patient  was  chlorotic. 

It  is  evident  from  this,  that  the  composition  of  the  blood  in 
intermittent  fever,  differs  but  little  from  that  of  health.  It 
must,  however,  be  understood,  that  we  do  not  here  speak  of 
that  condition  to  which  the  term  marsh  cachexy  has  been 
applied,  and  of  which  we  shall  treat  at  length  in  another  part 
of  the  work 

MM  L^nard  and  Foley,  of  Algiers,  have  examined  the  com- 
position of  the  blood  in  intermittent  fever.  The  following  are 
the  conclusions  at  which  they  have  arrived : 

"  1.  At  the  commencement  of  the  disease,  whatever  its  type, 
"  the  proportion  of  fibrin  oscillates  between  the  maxima  and 
"  minima  of  health. 

"  2.  It  decreases  under  the  influence  of  a  relapse,  without, 
''  however,  falling  below  the  minimum  of  health. 

"  3.  The  transition  from  the  intermittent  to  the  remittent, 
"  and  from  thence  to  the  continued  form  of  the  disease,  pro- 
''  duces  no  variation  in  the  proportions  of  this  constituent  of 
« the  blood. 

''  4.  Of  the  complications  likely  to  arise  during  intermittent 
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"  feyer,  those  only  wliich  are  purely  inflammatory,  increase  tlie 
"  amoant  of  fibrin. 

"  5.  The  coiigestiou  of  internal  organs,  common  to  all  forms 
"  of  intermittent  fever,  occasionally  runs  into  actual  inflamma- 
"  tioD,  and  may  in  this  manner  increase  the  proportion  of 
"fibrin. 

"  6  and  7.  The  cause  which  determines  the  engorgement  of 
"  the  spleen  is  not  due  to  the  decrease  of  the  fibrin,  which 
"  Taries  in  different  caaea. 

"  8.  The  proportion  of  globules  is  rarely  increased ;  it  tends 
"  either  to  remain  stationary  or  to  diminish. 

"  9.  The  organic  and  inorganic  matters  of  the  serum  have  a 
"  tendency  to  diminish ;  the  same  may  aleo  be  said  of  the 
"  albumen. 

"  1 0.  The  water  is  generally  increased  in  quantity." 


Sect.  VII. — Ephemeral  Fever. 

Simple  continaed  fever, — the  prolonged  ephemeral  fever  of 
many  authors, — consisting  of  a  more  or  less  marked  febrile 
state,  with  headache,  etc.,  etc.,  but  without  any  local  deter- 
mination, is  one  of  those  diseases  upon  the  nature  of  wliich, 
authorities  are  not,  as  yet,  perfectly  agreed.  It  is  important, 
therefore,  to  ascertain  the  composition  of  tlic  blood  in  this 
affectioa 

As  the  result  of  our  own  analyses,  we  may  stete;  1.  That 
the  density  of  the  blood  is  the  some  as  in  health,  and  that  the 
proportion  of  water  is  so  likewise ;  2.  That  the  globules  attain 
their  utmost  physiological  limits ;  3.  That  the  fibrin  remains 
the  same  as  in  health ;  4.  That  the  albumen  and  salts  alone 
undergo  a  trifling  decrease,  which  is,  however,  rather  the  result 
of  low  diet  than  of  the  disease  itself 

We  here  subjoin  the  mean  proportions  afforded  by  the 
analysis  of  the  blood  in  eight  cases  of  the  disease  in  ques- 
tion. They  serve  to  demonstrate  the  truth  of  the  above 
propositions. 
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Anaty»i»  'j/'lOOO  gramme*  of  blood. 

Specific  gnrity 1056.8 

Qlobules 142.4 

Fibrin 2.8 

'  CholeBterine  .        .        .        .        .        .        .  O.I  IS 

Animal  aoKp 1.068 

Soluble  aftlta 2.7 

Cbtoride  of  sodium S.S 

Phoapbftte  of  lime 0.331 

Analysit  of  1000  jrratnmM  of  strum  in  21  caset. 
Specific  gravity  of  the  serum  .  1020.5 
Pure  albumen 76.61 

The  practical  consequence  deducible  from  the  above  analyses 
is  simply  this :  that  the  composition  of  the  blood  being  iden- 
tical vith  that  of  health,  or  nearly  bo,  there  can  be  no  necessity 
for  blood-letting.  Those  who  would  employ  it  tmder  sncfa  cir- 
camstances,  mnst  base  their  practice  upon  a  totally  different 
mode  of  reasoning. 

Sect.  YI II.— Cholera. 

Simon  was  among  the  first  to  examine  the  blood  in  cholera. 
He  asserts  that  in  this  disease  the  proportion  of  water  dimi- 
nishes, while  the  solid  matters  undergo  a  remarkable  increase  ; 
at  the  same  time,  there  occurs  a  concentration  of  urea  in  the 
blood,  and  an  augmentation  in  the  proportion  of  fibrin.  The 
former  of  these  two  phenomena  does  not  appear,  however,  to 
have  been  proved  by  subsequent  analyses^ 

It  would  seem  &om  an  analysis  of  Wittatock's,  that  the 
physical  characteristics  of  the  blood  in  cholera,  are  identical 
with  those  of  health.     Its  density  being  1038.5,  and  the  pro- 
portion of  solid  matters  137.5  in  1000. 
An  analysis  of  Simon's  gave  the  following  reeults : 

Water 740.0 

Fibrin l',.0 

Albumen 110.48 

Olobules 124.46 

Extrnctive  matters  and  salts  ....  14.10 
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O'Shaughnessy  has  given  the  following  analysis  : 

Water 834.0 

Albuminous  matters 133.0 

Urea 1.4 

Fatty  matters 1.4 

Alkaline  chlorides 4.0 

Sulphates        .                                                 .  1.6 

Extractive  matters  and  albuminate  of  soda     .  4.8 

Lastly,  another  analysis  by  Simon  gave : 

Water 760.530 

Fibrin 2.47 

Fatty  matters 6.434 

Albumen 114.114 

Globules 108.629 

Extractive  matters  and  salts  ....  10.631  among 

which  were  found,  ammoniacal  salts           .  6.41 

According  to  Heller,  the  blood  when  examined  after  death 
was  found  to  be  rich  in  albumen,  fatty  matters,  and  urea.  It 
contained  a  large  proportion  of  chlorides,  and  the  fibrin  re- 
mained unchanged  as  regards  quantity. 

In  presence  of  such  discrepant  results,  it  became  a  matter 
of  interest  to  ascertain  the  actual  composition  of  the  blood  by 
the  employment  of  the  same  methods  of  analysis  which  we 
had  hitherto  made  use  o£  This  was  accordingly  done,  and  the 
following  are  the  results  of  a  complete  analysis  of  the  blood 
made  in  two  very  severe  cases  of  cholera,  and  of  four  analyses 
of  the  serum  made  under  similar  circumstance& 

Analysts  of  1000  grammes  of  blood, 
In  a  man  thirty  years  of  age,  bled  on  the  morning  of  his  decease. 

Specific  gravity 1074.10 

Water 722.62 

Solid  matters 277.48 

Globules 189.60 

Fibrin 1.88 

Albumen 61.80 

Chloride  of  sodium 6.61 

Fatty  matters,  salts,  and  extractive  matters   .  27.69 
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In  a  t»an  Ihirtji-Jtpe  ytar*  of  age,  Utdon  the  morning  of  hii  dtetate. 

Sp«ciGe  gravit7 107S.O 

Water 763.95 

Solid  m&tten 24S.O0 

Globules 160.20 

Fibrin e.6U 

Albumen 69.3S 

Exlractire  matter*,  taitj  matter*,  and  salta    .  90.0 
Analytii  of  1000  grammei  o/terum. 

In  a  man  tuxnty-niiu  jftan  of  a^t,  Ued  at  the  comneneenunt  of  the 
typhoid  ttoj/e. 

Specific  grayity 1041.60 

Water 888.30 

Solid  matters 111.70 

Albumen 63.10 

Chloride  of  sodium 12,26 

Fattj  matters 4.70 

Extnctive  matters  and  salta  ....  31.70 

In  a  man  tteenty-nx  yean  of  e^e,  bled  during  the  ttagt  of  reaction. 

Specific  gTavit; 1036.10 

Water 901.79 

Solid  matters 98.21 

Albumen 48.21 

Chloride  of  sodium 7.38 

Fattj  matters 4.23 

Extractive  matters  and  salts   ....  38.48 

In  a  loan  thirty  yean  of  age,  bled  an  the  morning  of  hie  death  far 
cerebral  eongeition. 

Specific  gravity 1042.20 

Water 883.70 

Solid  matters 106.30 

Albumen 64.20 

Chloride  of  sodium 6.62 

Fatty  matters not  separated 

ExtTBctire  matters  and  salts  ....  36.68 

In  a  man  thirty-five  yean  of  age,  bled  seven  hotiri  before  death  for 

ceraiTM  eongeition. 

Specific  grarity 1030.10 


Water 

Solid  matters 

Albumen 

Chloride  of  sodium 

Fatty  matters 

EitnwtiTe  matters  and  salts 


113.40 

84.66 

not  separated 

not  separated 

28.74 
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From  these  tables  we  may  draw  the  following  conclusions  : 

The  density  of  the  serum  is  much  greater  than  in  health  ; 
the  proportion  of  water  ia  diminished ;  that  of  the  solid  matters, 
generally,  much  increased.  The  albumen  varies  but  little,  if 
anything  it  has  rather  &  tendency  to  diminish.  The  chloride 
of  sodium  undergoes  a  considerable  increase,  inasmuch  as  its 
proportion  is  nearly  one-third  more  than  usual :  it  must, 
therefore,  have  become  concentrated  in  the  blood.  ITie  fatty 
matters  are  nearly  doubled  in  quantity,  and  the  extractive 
matters  are  likewise  very  abundant. 

In  our  analysis  of  the  blood  itself,  similar  results  were  ob- 
tained, together  with  a  high  specific  gravity,  and  a  very  large 
proportion  of  globules.  The  blood  copulated  with  extreme 
difficulty,  and  it  was  only  after  much  trouble,  that  even  a  small 
qnantity  of  serum  could  be  obtained. 

In  presence  of  such  results,  and  more  especially  when  placed 
in  juxta-position  with  the  analysis  of  the  stools  and  vomited 
matter  of  cholera,  of  which  we  shall  speak  hereafter,  it  is  pos- 
Btble,  in  a  certain  degree,  to  explain  the  phenomena  of  this 
disease.  In  fact,  a  portion  of  the  solid  matters  of  the  serum, 
more  especially  the  albumen,  is  exhaled  by  the  mucous  mem- 
branes. •  The  blood  becomes  less  fluid,  and  the  stools  more 
watery.  The  consequence  of  this  escape  of  water  is  a  concen- 
tration of  the  globules,  extractive  matters,  chloride  of  sodium, 
etc.  The  decrease  of  the  albumeu  of  the  serum  being  explained 
by  its  presence  in  the  iutestinal  secretions.  As  for  the  in- 
creased proportion  of  fatty  matters,  may  it  not  be  attributed 
to  the  extremely  rapid  absorption  of  adipose  matter  which 
takes  place  in  cholera. 


ARTICLE  VI. 
OF  THE   BLOOD  Di   THE  H.£MOBIt[L&GEB. 
This  class  of  diseases  is  one  of  those  upon  which  the  greatest 
amount  of  light  has  been  thrown  by  a  study  of  the  modifica- 
tions of  the  blood.     It  is  necessary,  therefore,  to  examine  the 
subject  in  detail. 
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Iq  the  present  state  of  knowledge,  the  hssmorrhages  may  he 
divided  into  three  principal  gronpa. 

1.  Haemorrhages  due  to  an  alteration  of  the  solids  ; 

2.  Haemorrhages  due  to  some  weU-kDOwn  modification  of 
the  blood. 

3.  Uiemorrhages  due,  in  all  probability,  to  some  modifica- 
tion of  the  blood  not  yet  determined. 
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Skct.  I. — Hiemorrtuigo  by  Kltontioti  of  tlio  Solids. 

It  belongs  not  to  our  subject,  here  to  treat  of  hfemorthages 
in  an  historical  point  of  view.  We  may,  however,  rapidly 
enumerate  them. 

Hiemorrhages  due  to  an  alteration  of  the  solids,  compriae 
thoso  which  are  caused  by  the  lesion  of  an  artery  or  vein. 
Such,  for  instance,  as  wounds  or  ulcerations,  involving  vessels 
of  large  calibre,  viz.,  simple  ulceratitin,  varicose,  gangrenous, 
cancerous,  and  tubercular  ulceration.  The  softening  of  tissues, 
by  diminishing  the  resistance  of  the  vascular  walls  and  the 
support  aSbrded  them  by  the  tissue  with  which  they  are  in 
contact,  is  a  frequent  cause  of  lisemorrhage.  Such  is  not  un- 
frequently  the  origin  of  cerebral  hiemorrhages. 

Those  haemorrhages  termed  mechanical,  are  likewise  due  to 
an  alteration  of  the  solids  ;  they  are  the  result  of  met^ha^ical 
sanguineous  congestion  carried  to  its  utmost  limits.  Such  are 
the  hffimorrhagM  which  occur  during  the  progress  of  certain 
diseases  of  the  heart  and  of  cirrhosis  of  the  liver. 

Thero  are  certain  forms  of  heemorrhages  due  to  a  gpecijia 
local  cause,  which  may  be  termed  irritation;  such  are  the 
luemorrhages  so  frequently  observed  in  the  early  stages  of  can- 
cerous and  lubeicular  diaeasa  In  these  cases  we  may  often 
meet  with  hemorrhage  from  the  mucous  membrane  of  the 
bronchi  and  stomach,  long  prior  to  the  occurrence  of  uleer- 
atioa 

Lastly,  there  are  certain  hfemorrhages  the  cause  of  which  is 
unknown  ;  they  are  not  attended  by  any  general  modification 
of  the  organism,  but  are  usually  classed  with  hiemorrhages  due 
to  an  alteration  of  the  solids.  9  * 
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Beot.  II. — Of  nromonhagea  doe  to  certftin  wcil-linown  dtfinite 
ModifictitianB  of  the  Blood. 

This  modification  on  the  part  of  the  blood  is  one  of  quantity 
and  quality.  la  a  work  published  by  us  some  time  since,  wo 
included  these  hiemorthages  under  one  head,  wiiich  we  termed 
"i/ie  scorbutic  state".  Not  perceiving  sufficient  reason  for 
changing  the  name,  we  shall  retain  it 

In  health,  the  proportion  of  fibrin  is  2.5  in  11)00  parts  of 
blood.  As  its  physiological  limits  may  be  represented  by  the 
numbers  S  and  3,  it  follows  that  the  fibrin  must  fall  below  2 
before  we  can  consider  it  as  having  undergone  any  decreasa 

This  decrease  may  be  but  a  symptomatic  condition,  common 
to  a  certain  number  of  acute  and  clirouic  diseases.  It  may, 
also,  constitute  in  itself  the  sole  disease,  and  is  then  a  variety 
of  scurvy,  properly  so  called. 

1.   OF  THE  SOOKBUnC  CONDITION   SYMPTOMATIC  OF   ACUTE 
AND   CHEONIC   DISEASES. 

Chronic  diseases. — We  meet  with  this  decrease  of  the  fibrin 
in  certain  cases  of  ancemia,  of  Bright's  disease,  dropsy,  and 
disease  of  the  heart  Of  each  of  these  a  passing  notice  is  re- 
quisite, since  the  fi-equency  with  which  this  decrease  occurs  is 
far  from  being  the  same  in  all  these  afi'ectioiis. 

A,  Ancemia. — In  eight  cases  of  aniemia  the  fibrin  fell  below 
S,  on  one  occasion  only. 

R  Bright's  disease. — In  fifteen  cases  of  the  acute,  and 
thirteen  of  the  chronic  form,  it  fell  below  2  but  once. 

C.  Dropsy  hy  decrease  of  the  albumen. — In  eleven  acuto 
caaes  the  fibrin  twice  fell  below  2  ;  it  did  so  likewise  in  twelve 
cases  of  cachectic  dropsy. 

D.  Diseases  of  the  Jieart — It  is  in  these  affections,  more 
especially,  that  the  fibrin  tends  to  dimlnislL  Thus,  In  fifteen 
cases  during  the  first  stage,  the  fibrin  fell  below  2  on  three 
occasions ;  in  twenty-three  cases  during  the  second  stage  it 
fell  five  times,  and  in  thirty-one  cases  during  the  third  stage 
it  fell  twelve  times  below  2.     Thus  in  these  sixty-nine  cases. 
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tTie  fibrin  waa  diminished  to  a  considerable  extent  in  twenty. 
There  are  some  other  diseases  in  which  a  consecutive  diminu- 
tion of  the  fibrin  likewise  takes  place :  such,  for  instance,  m 
constitutional  syphilis,  old  cerebral  affections,  old  Btanding 
paraplegia  when  approaching  to  a  fatal  tennioation.  We 
can  but  mention  the  fact,  not  having  been  enabled  to  make  an 
analysis  of  the  blood  in  these  cases ;  an  examination  of  the 
symptoms,  however,  proves  almost  to  demonstration  that  such 
decrease  actually  occurs. 

Acute  diseases. — There  are  certain  acute  diseases  in  which 
the  fibrin  is  invariably  diminished.  It  is  necessary,  however, 
to  odd,  that  in  these  affections  the  decrease  of  the  fibrin  takes 
place  only  under  twofold  circumstances  :  1.  When  these  acute 
diseases  have  become  protracted:  as  occurs  frequently  in 
tj'phoid  fevers  and  in  prolonged  suppuration.  2.  In  certain 
special  forms  of  acute  disea^ :  such,  for  instance,  as  the 
haemorrhagic  varieties  of  scarlatina,  measles,  small  pox,  and 
typhoid  fever.  Lastly,  it  may  be  proper  to  institute  a  separate 
divi^on,  which  shall  include  yellow  fever  and  certain  forms  of 
ague.  The  blood,  it  is  true,  has  not  been  analysed  in  these 
diseases,  but  the  phenomena  which  they  present,  authoriee  us 
to  presume  that  the  decrease  of  the  fibrin  is  considerable. 

The  characteristics  of  this  symptomatic  scorbutic  condition 
are  twofold :  1.  The  occurrence  of  hsemorrhage  on  the  surface 
of  mucous  membranes  or  under  the  skin  ;  2.  a  marked  debility 
of  the  fiuictions  in  general  These  are  facts  upon  which  it  is 
needless  to  insist 

2,    IDIOPATHIC   SCORBUTUS   (SCHEVY). 

In  a  certain  numbor  of  clearly  marked  cases,  wlUch  are 
happily  far  less  common  than  formerly,  the  decrease  of  the 
fibrm  is  the  starting  point  and  essence  of  the  disease,  con- 
stituting, in  short,  its  anatomical  element. 

This  modification  of  the  fibrin  is  not  always  the  same  ;  and 
the  different  results  afforded  by  analysis  of  the  blood  in  this 
disease,  necessitate  the  establishment  of  a  triple  distinction  in 
regard  to  its  anatomical  element 


1 


134 


PATHOLOGICAL  CHKMISTEY. 


If,  for  instance,  we  take  a  certain  number  of  uidividimls 
affected  witb  what  ha,?  been  termed  scvrry,  and  study  the 
combination  of  phenomena  by  which  this  condition  is  »- 
renled.  we  find  its  symptomatic  expression  to  be  distinctly 
twofold. 

A.  Acate  scurvy ; 

B.  Chronic  scurvy. 

We  do  not  conceive  it  necessary  to  dwell  at  length  npon 
the  symptomatology  of  this  disease,  a  full  description  of  which 
may  be  foimd  in  treatisea  on  pathology.  But  the  important 
point  to  be  elucidated  is  this,  viz.,  whether  these  two  fonns  of 
the  affection,  the  acute  and  chronic,  correspond  to  one  and  the 
same  modification  of  the  blood.  Wc  possess  but  insufficient 
materials  for  a  full  resolution  of  this  problem,  nevertheless  we 
conceive  that  an  approach  to  it  may  be  made,  by  means  of  a 
few  analyses  which  we  have  actually  achieved. 

A.  Acute  scurvy. — In  acute  scurvy,  the  blood  presents  no 
appreciable  modification,  Hiemorrhage  occurs  in  different 
parts  of  the  subcutaneous  tissue  and  of  the  mucous  membranes ; 
the  patients  are  much  debilitated ;  wandering  contnsive  pains 
are  felt  in  the  limbs,  and  yet  the  proportion  of  globules,  albu- 
men and  fibrin  may  not  undergo  any  change — they  merely 
oscillate  within  the  limits  of  health ;  nay,  more,  in  some  cases 
the  fibrin  is  even  greatly  increased  in  quantity.  Some  change, 
however,  must  have  taken  place,  whether  in  its  texture  or  in 
its  physical  proportions,  since  it  allows  the  blood  to  escape 
through  the  parietes  of  the  capillaries — a  phenomenon  which 
does  not  occur  in  health.  To  explain  this,  it  has  been  asserted 
that  the  proportion  of  soda  is  increased,  and  that  this  increase 
tends  to  produce  a  more  ready  solubility  of  the  fibrin,  which, 
becoming  thus  more  fluid  and  less  coagulable,  permits  the 
transudation  of  the  blood.  Without  doubt,  this  is  sometimes 
the  case ;  and  we  willingly  admit,  that  whenever  the  blood  is 
found  more  fluid  and  less  coagulable  than  usual,  while  the 
fibrin  remains  within  its  physiological  liinils,  there  is  of  necea- 
sity  an  increased  proportion  of  soda  in  the  blood,  the  con- 
si'4uence  of  which  is,  a  physical  diauge  in  the  fibrin  itself 
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But  can  we  in  truth  assert  this  to  be  the  case,  when  the 
fibrin  is  found  either  increased  in  quantity  or  within  the  limits 
of  health,  and  when  the  blood  itself  coagulates  easily  and 
naturally  ? 

An  increased  proportion  of  soda  in  the  blood  has  not  yet 
been  demonstrated,  nor  are  we  aware  of  any  positive  or  irre- 
cusable marks  by  which  to  recognize  such  a  condition ;  albeit 
we  must  feel  constrained  to  admit  its  existence,  as  bearing  a 
direct  relation  to  the  well-known  etiology  of  many  cases  of 
acute  scurvy  (viz.,  exclusive  use  of  salted  food),  and  to  the 
equally  well-known  therapeutic  efficacy  of  the  acid  treatment 
We  shall,  however,  shortly  return  to  this  subject 

The  following  facts,  of  which  we  are  in  possession,  suffi- 
ciently demonstrate  the  nature  of  those  modifications  which 
the  blood  undergoes  in  acute  scurvy. 

It  is  now  about  six  years  since  we  read  a  paper  before  the 
Academy  of  Sciences,  relative  to  the  composition  of  the  blood 
in  six  female  patients  of  the  Salpetri&re,  afiected  with  the 
acute  form  of  the  disease  in  question. 

In  three  of  these  cases  the  fibrin  was  found  to  have  exceeded 
its  physiological  limits ;  in  the  remainder  it  had  undergone  no 
changa 

Since  then  we  have  met  with  two  additional  cases,  and  we 
subjoin  the  analysis  of  the  blood  in  each. 

Analysts  of  1000  grammes  of  blood. 

In  a  man  forty-eight  gears  of  age,  affected  wUh  sub-acute  scurvy  of 

six  weeks  duration. 

Specific  gravity 1050.30 

Water 786.80 

Globules 142.82 

Solid  matters  of  the  serum      ....  67.88 

Fibrin 2.60 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity 1025.63 

Water 920.00 

Albumen 64.80 

Extractive  matters  and  salts   .                         .  14.40 
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Ancdysit  of  1000  grammes  of  blood. 

In  a  man  twenty-one  years  of  age^  affected  with  acute  scurvy  of  one 
month's  duration;  the  disease  having  commenced  in  the  gums. 

Specific  grayity 1057.76 


Water 

Globules 

Solid  matters  of  the  serum 

Fibrin     .... 

Analysts  of  1000  grammes  of  serum. 

Specific  grayity       ...... 

Water 

Albumen         ....... 

Extractive  matters  and  salts   .... 


783.76 

126.06 

89.00 

2.20 


1031.60 

898.40 

89.66 

11.90 


In  both  of  these  cases,  the  fibrin  stood  at  its  lower  physiological 
limit ;  the  disease,  however,  evinced  a  tendency  to  pass  into 
the  chronic  staga 

B.  Chronic  scurvy. — In  this  form  of  the  disease,  matters 
assume  a  very  different  aspect.  The  fibrin  is  invariably  modi- 
fied, and  this  modification  consists  in  a  decrease,  analogous  to 
that  which  occurs  in  the  scorbutic  condition,  symptomatic  of 
certain  chronic  diseases.  Whether  the  increase  of  the  soda 
takes  place  contemporaneously  with  the  decrease  of  the  fibrin, 
we  cannot  say :  it  is  possible — nay,  more,  it  is  probable ;  but 
demonstrative  evidence  of  the  fact  is  wanting. 

We  here  append  the  analysis  of  the  blood  in  two  cases  of 
chronic  scurvy,  in  one  of  which,  venesection  was  performed  twica 

Analysis  of  1000  grammes  of  blood. 

In  a  man  thirty-two  years  of  agcy  affected  with  chronic  scurvy  of  fifteen 

months  duration,  cause  unknown. 

Specific  gravity  of  the  blood    ....  1060.33 

Water 763.64 

Globules 162.97 

Solid  matters  of  the  serum      ....  81.69 

Fibrin 1.86 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serum    ....  1026.22 

Water 909.66 

Albumen  .        • 76.84 

Extractive  matters  and  salts     ....  14.61 
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Analytu  of  1000  grammex  of  blood. 

n  liiviitj/-lhive  ytar»  0/  «ije,  wAo  Aarf  reetixUg  ipilUtd  Ihe  . 
wu  afftcttd  wUh  chronic  teurvi/  of  eujhMn  moMht  tturoi 


Specifio  gnvitj  of  the  blood 

1061.46 

1059.88 

W»ter       .... 

760.93 

778.0fi 

nlobulea    .... 

176.21 

13a.70 

Solid  matters  of  the  serum 

66  54 

S4.02 

Fibrin       .... 

1.3S 

1.14 

Attalyais  0/ 1000  gt 

amme»  of  serum. 

t>pecific  gTATity  of  the  serum 

1020.61 

1029.10 

Water        .... 

031.24 

9U2.4n 

Albumen  .... 

67.61 

eG.68 

Extractire  matters  and  salts 

11.15 

12,24 

The  iDOst  remarkable  features  10  these  two  cases  are  tbe 
following:  1.  The  exceeduigly  lai^e  proportiou  of  globules 
previous  to  treatment,  and  their  decrease  in  the  second  case, 
after  a  two  months'  course  of  acids,  with  proper  regimen  ;  2. 
In  the  second  caee,  the  small  proportion  of  albumen  before 
treatment,  and  its  subsequent  increase ;  due,  in  all  probability, 
to  the  tonic  regimen  and  generous  wine  that  had  been  ad- 
ministered. 


Practical  CoDsoqucDcea  deducible  ttont  the  Modificatioiu  of  the  Blood 
in  ths  Treatment  of  Scurvy. 

A  knowledge  of  the  composition  of  tlie  blood  undoubtedly 
throws  light  upon  the  treatment  of  scurvy.  In  considering 
the  subject,  however,  it  is  necessary  to  bear  in  mind  the  two- 
fold division  of  the  disease — viz.,  the  acute  and  chronic. 

A.  Acute  scurvy. — The  normal  or  even  increased  proportion 
of  fibrin,  and  the,  often,  large  amount  of  globules,  would  aeem  to 
juHtiiy  a  therapeutic  measure,  long  since  fallen  into  disuse,  bnt 
which  certainly  met  with  a  tolerable  amount  of  success.  It  con- 
sists in  the  employment  of  one  or  two  general  bleedings  at  the 
commencement  of  the  disease  Lind  and  Sydenham  had  already 
recommended  it  in  these  eases,  aa  does  likewise  M,  Cruveilhier, 
ill  his  Traits  d" A  Hatomie  iiathologirj:te.    In  those  cases  of  acute 
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scurvy  which  supplied  the  specimens  of  blood  of  which  we 
have  given  an  analysis  above,  M.  Fauvel,  of  the  Salpetrifeic, 
found  this  measure  to  be  attended  with  good  results;  while  we 
also  have  had  reason  to  congratulate  ourselves  on  its  employ- 
ment. In  almost  every  instance,  the  bleeding — which  waa, 
moreover,  often  called  for  by  the  general  condition  of  the 
patient — produced  a  marked  improvement  in  the  symptoms. 

After  venesection,  rest,  a  well-directed  regimen,  and  espeeioJIy 
the  acid  treatment,  constitute  the  best  method  of  combating 
the  disease. 

B.  Chronic  scui'vy. — Here,  in  addition  to  strict  hygienic 
measures, — which  are,  however,  of  great  consequence, — the 
most  successful  method  of  treating  the  disease  consists  in  the 
administration  of  acids. 

This  method  comprises  the  use  of  the  vegetable  acids,  in 
every  shape :  citric,  tartaric,  and  acetic  acids ;  or,  rather,  the 
employment  of  those  fresh  vegetables  which  contain  these  acids 
in  considerable  quantity ;  and  its  efficacy  is  easily  explained, 
upon  the  supposition  of  an  increased  proportion  of  soda  existing 
in  the  blood. 

Thus,  all  vegetable  acids  introduced  into  the  stomach,  with 
the  exception  of  tlie  oxalic,  are  ab.sorbed  and  pass  into  the 
blood,  where  they  are  burnt  and  thrown  out  of  the  system, 
along  with  the  urine,  in  the  form  of  carbonic  acid  combined 
with  the  soda  of  the  blood — i.e.,  as  carbonate  of  suda.  The 
effect,  therefore,  of  the  introduction  and  combustion  of  the 
vegetable  acids,  is  the  formation  of  carbonate  of  soda,  which  is 
eliminated  by  the  kidneys,  and  thus  a  certain  amount  of  soda 
is  removed  from  the  blood. 

If;  then,  scurvy  consists  iu  an  increased  proportion  of  the 
soda  of  the  blood,  the  use  of  the  vegetable  acids  must  tend  to 
remove  the  disease,  since  it  abstracts  the  excess  of  the  very 
principle  which  constitutes  it.  We  were  therefore  justified  in 
stating,  that  the  successful  result  of  treatment,  and  the  expla- 
nation given  of  the  same,  were,  up  to  the  present  time,  the 
strongest  reasons  for  admitting  the  theory  respecting  the 
increase  of  the  smla. 
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It  must  Dot,  however,  be  supposed  that  the  treatment  of  tlie 
disease  by  acida  invariably  meets  Tvith  success :  thus,  in  one  of 
the  cases  where  we  analyzed  the  blood,  two  months  of  snch  treat- 
ment produced  not  the  slightest  amelioration  in  the  symptoms, 
nor  any  increase  in  the  proportion  of  the  fibrin ;  it  merely 
increased  the  albumen  and  diminished  the  globules ;  and  we 
might  reasonably  ask,  whether  this  was  not  the  result  of  the 
hygienic  measures  to  which  the  patient  was  subjected,  rather 
than  of  the  acid  treatment,  which  was  nevertheless  strictly 
carried  out  ? 

M.  H^rard  has  recently  coinmnnicated  to  the  Academy  of 
Medicine  a  case  oi  febrile  Itwmot-rhaffic  purpura,  observed  ftt 
the  Hdpital  de  la  Pitid 

The  following  is  the  ca,«e,  as  reported  by  M.  H^rard : 

•■  A  man,  aged  thirty-five  years,  by  trade  a  gilder,  entered 
"  the  H6pital  de  la  Piti^  on  the  22nd  of  August,  1«5I. 

"  Habitually  in  the  enjoyment  of  good  health,  endowed  with 
"  A  good  constitution,  and  of  «  sanguine  temperament,  this 
"  man  had  lately  recovered  from  an  attack  of  erysipelas  of  the 
"  faca 

"  On  the  19th  of  August  he  was  seized,  on  emerging  from  a 
"  cold  bath,  with  a  shivering  fit,  followed  by  fever,  cephalalgia, 
"  and  severe  lumbar  pain.  These  symptoms  continueil  np  to 
"  the  22nd  of  the  month,  when  ho  came  to  the  hospital  on 
"  foot :  the  lumbar  pains  had  become  more  severe,  and  the 
"  febrile  symptoms  more  marked ;  here  and  there,  upon  the 
"  face  and  limbs,  a  few  small  conical  pimples  caused  a  suspicion 
'■  of  variola, 

"  On  the  23rd  but  little  change  had  taken  place ;  the  face 
*'  and  anterior  regions  of  the  thorax,  however,  presented  an 
"  uniform  redness,  without  elevations,  and  disappearing  npon 
■'  pressure.    Towards  evening  the  colour  increased  in  intensity, 

"On  the  2^th  the  cephalalgia,  and  eBpecially  the  lumbar 
"  pains,  were  .still  very  severe  ;  the  conjunctivse  were  the  seat 
"  of  large  violet-coloured  ecchymosea ;  numerous  pctechise, 
"  resembling  wine  Ices,  had  appeared  on  the  abdomen  and 
■'  lower  extremities ;  upon  these  latter,  moreover,  was  noticed 
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"  a  bluish  tinge,  occurriug  in  patches,  imlicatjve  of  deep-seated 
"  hsemorrhage.  The  gums  were  healthy,  as  waa  also  the 
"  pharyngeal  cavity ;  the  patient  expectorated  bloody  mucus 
"  five  or  six  times  a  day,  and  said  that  he  had  passed  urine 
"tinged  with  blood.  (V.S.  ad  3vj,)  Immediate  relief  was 
"  afforded  by  the  bleeding,  but  after  a  few  hours  the  patient 
"  complained  of  a  sense  of  suSbcntion,  and  died  suddenly." 

Examination  of  the  blood  drawn  during  life. — The  follow- 
ing are  the  results  of  a  qualitative  and  quantitative  analysis,  as 
made  shortly  after  deatli. 

The  blood  did  not,  as  usual,  separate  into  serum  and  clot : 
it  retained  during  twenty-four  houi-s  a  blackish  hue  and  a 
remarkable  degree  of  fluidity,  and  presented  no  trace  of  the 
buffy  coat. 

Fibrin. — After  the  blood  had  been  well  beaten  for  a  quarter 
of  an  hour  with  an  osier  wand,  it  was  found  impossible  to 
detect  the  smallest  quantity  of  fibrin. 

Globules. — The  same  difficulty  was  experienced  in  separating 
the  globules  from  the  fibrin.  It  could  be  achieved  neither  by 
refrigeration,  by  spontaneous  deposition,  nor  by  the  addition 
of  sulphate  of  soda  to  the  serum. 

Density. — The  density  of  the  blood  thus  modified,  was  found 
to  be  1053.5fi.— 1000  parts  when  dried  contained  803.44  of 
water,  and  196.56  of  solid  matters. 

The  proportion  of  alkaline  constituents  could  not  be  do- 
termineA 


— of  HfEmorrliBgc  due,  ij 
□r  the  Blood,  Dot 


nil  probability,  to  b( 
as  jot  ascerUiiued. 


Tliere  are  certain  cases  of  heemorrhage  which  are  probably 
the  result  of  some  alteration  of  the  blood  hitherto  undeter- 
mined. Thus,  for  example,  those  haemorrhages  which  have 
been  termed  supphmentary  or  vicarious,  occurring  subsequent 
to  the  suppression,  either  of  the  cateroenial  flow  or  of  other 
habitual  sanguineous  discharges,  are  in  all  probability  due  to 
an   alteration   of    the   blood    produced  by   tins   suppression. 
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Critical  hsemorrhagea  may  likewise  be  included  in  the  same 
category.  There  is  alao  another  variety  of  haemorrhage,  termed 
coii-alitittional,  depending  upon  a  special  condition  of  the 
system,  and  in  vbtue  of  which,  haemorrhage  may  occnr  again 
and  again  to  a  considerable  extent.  Examples  of  this  kind  are 
BufRcieiitly  numerous,  and  yet  hitherto,  no  analysis  of  the 
blood  has  been  made  in  such  cases.  It  must  be  understood 
that  we  do  not  here  allude  to  scorbutic  hemorrhage, 

In  speaking  of  these  difi'ei-ent  foi-ms  of  hemorrhage,  we  do 
BO  rather  with  a  view  of  pointing  out  the  researches  which 
require  to  be  ntade,  than  of  defining  the  actual  state  of  science. 
which  is  by  no  means  settled  with  respect  to  the  subject  in 
question. 

There  Is  one  variety  of  haemorrhage  in  which  the  existence 
of  a  modified  condition  of  the  blood  is  still  very  donbtfiil,  wo 
allude  to  cerebral  hmmorrhuge. 

Cerebral  hcemorrhage  is  sometimes  the  result  of  local  change. 
Thus,  softening  of  the  brain  diminishes  the  resistance  of  the 
walls  of  the  cerebral  vessels,  which,  no  longer  receiving  the 
support  usually  afforded  by  the  nervous  tissue  surrounding 
them,  readily  undergo  laceration,  and  hiemorrhage  is  the 
result. 

When  there  exists  an  ossification  of  the  waUs  of  the  cerebral 
vessels,  it  is  by  no  means  uncommon  to  meet  with  hemorrhage 
resulting  from  their  rupture.  The  coincidence  of  softening  of 
the  cerebral  matter  with  ossification  of  the  vessels,  tends  still 
further  to  produce  this  result. 

But  putting  all  local  contUtions  out  of  the  question,  there 
are  many  cases  of  cerebral  hiemorrbage  for  which  no  special 
cause  can  be  assigned,  and  to  account  for  which,  it  has  been 
deemed  necessary  to  presuppose  some  modification  of  the  blood. 

The  modification  of  the  blood,  presumed  to  exist  in  these 
cases,  is  an  increase  of  the  globules,  without  a  corresponding 
increase  of  the  fibrin ;  the  conseqnence  oC  which  is  a  relative 
decrease  of  this  latter  constituent,  and  a  greater  facility  of 
transudation  on  the  part  of  the  blood. 

The  above  theory  has  not  been  very  energetically  maintained, 
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Fibrin. — In  two  cases  it  rose  above  4 ;  in  five  cases  it 
ranged  between  3  and  4  ;  in  four  others  between  2  and  3  ;  in 
one  case  only  did  it  fiiU  below  2.  It  is  evident  therefore 
from  these  figures,  that  the  proportion  of  fibrin  did  not  mate- 
rially differ  from  that  of  health. 

Albttinen  contained  in  1000  fframmes  of  serum. — In  five 
oa^ea  it  rose  to  80  per  10()0  ;  in  five  others  it  ranged  between 
70  and  80 ;  and  in  two  others  between  GO  and  70.  Here  again 
the  proportions  are  normal 

To  snm  np,  then,  we  may  say  that  in  persons  lately  affected 
with  cerebral  hsemorrhage,  the  only  change  in  the  composition 
of  the  blood,  consists  of  a  marked  increase  of  the  globules. 
This  increase  is  sometimes  very  considerable  (in  two  cases 
the  proportion  was  177),  and  actually  appears  to  precede  the 
hiemorrhage. 

We  would  ask,  what  other  part  does  this  modification  of  the 
blood  play !  Is  it  an  insignificant  fact, — a  mere  coincidence  ? 
This  is  barely  probable,  and  the  results  of  our  analyses  are  too 
decided  and  invariable  to  permit  of  such  a  conclusion. 

We  must  be  satisfied  therefore  with  pointing  out  the  &ct, 
without  attempting  its  explanation. 

Practical  Consequences  to  be  drawn  from  the  Analysia  of  the  Blood, 
in  Ciiaes  of  Cercbrul  UioinorrhaK«. 

In  persona  who  are  the  subjects  of  cerebral  heemorrbage,  it 
is  evident,  from  the  facts  which  we  have  just  considered,  that 
there  exists  a  two-fold  modification  of  the  blood,  usually  occur- 
ring simultaneously. 

The  first  of  these  consists  in  an  augmentation  of  the  whole 
mass  of  the  blood — viz.,  plethora.  The  second,  in  an  increase 
of  the  globules,  which  is  often  very  considerable.  Now,  a 
knowledge  of  these  facts  is  not  a  matter  of  indifference  ;  it 
justifies  the  use  of  bloodletting  in  this  disease,  inasmuch  as 
general  bloodletting  has  precisely  the  effect  of  modifying  these 
two  conditions  of  the  blood — i.e.,  of  diminishing  the  mass  of 
circulating  fluid,  and  the  proportion  of  globules.    It  is  scarcely 
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possible,  therefore,  to  believe  that  two  such  modifications 
of  the  blood,  either  preceding  or  accompanying  cerebral 
haemorrhage,  should  not  exercise  some  influence  upon  its 
production. 

This  remark  is  especiaUy  needful,  inasmnch  as  many  prac- 
titioners  regard  bloodletting  as  utterly  useless  in  cerebral 
haemorrhage,  and  for  two  reasons :  first,  because,  say  they,  the 
blood  has  undergone  no  change ;  and  secondly,  because  the 
haemorrhage  having  once  taken  place,  no  subsequent  blood- 
letting can  remove  the  efiused  fluid. 

To  these  objections,  the  above  analyses  constitute  a  ready 
response.  In  truth,  the  blood  has  undergone  a  change,  the 
proportion  of  globules  beiug  considerably  increased.  This 
being  the  case,  bloodletting  is  distinctly  indicated.  Such  is 
our  answer  to  the  first  objection. 

As  for  the  second,  it  is  true  that  haemorrhage  having  once 
occurred,  bloodletting  will  not  cause  the  removal  of  the  efiused 
fiuid ;  but  it  may  prevent  a  consecutive  increase  of  the  san- 
guineous efiusion — an  event  by  no  means  of  rare  occurrence. 
Lastly,  these  analyses  enable  us  to  answer  a  third  objection, 
made  by  those  who,  beUeving  that  there  exists,  previous  to  the 
haemorrhage,  a  diminution  in  the  proportion  of  fibrin,  which 
facilitates  the  exudation  of  blood  into  the  cerebral  substance, 
regard  bloodletting  as  tending  still  further  to  reduce  the  fibrin, 
and  thus  to  favour  the  tendency  to  sanguineous  efiusion.  Such 
a  view  is,  however,  no  longer  tenable ;  for  so  far  from  a 
decrease  of  the  fibrin  being  the  cause  of  cerebral  haemorrhage, 
and  constituting  a  bar  to  the  employment  of  bleeding  in  this 
affection,  the  analyses  quoted  above,  indicate  an  increase  rather 
than  a  decrease  of  the  fibrin. 


3.   CEREBRAL  HiEMORBHAGE  OF  ANCIENT  DATE. 

Individuals  who  have,  for  some  length  of  time,  been  the 
subjects  of  hemiplegia,  symptomatic  of  cerebral  haemorrhage, 
constitute  no  exception  to  the  laws  which  regulate  the  com- 
position of  the  blood  in  chronic  disea4»e,  characterized  as  it  is 
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by  a  decrease  in  the  proportion  of  globules,  the  other  con- 
stituents of  the  blood  remaining  unaltered. 

We  subjoin  the  mean  results  afforded  by  the  analysis  of  the 
blood,  as  made  in  five  patients  (three  males  and  two  females) 
affected  with  cerebral  haemorrhage,  dating  as  follows :  in  two 
cases,  three  months  back ;  in  two  others,  four  months ;  and  in 
one,  seven  montha 

Table  of  the  composition  of  the  blood  in  five  cases  of  cerebral 
hmmorrhage  of  several  months  date. 

Analyses  of  1000  grammes  of  blood. 

Mean. 

Specific  grayity  of  the  blood    ....  1053.52 

Water 808.79 

Globules 112.85 

Solid  matters  of  the  serum      .                .        .  75.16 

Fibrin 3.20 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serum  ....  1025.32 

Water 915.48 

Albumen 73.67 

EztractiTe  matters  and  salts   .        .  11.85 

From  these  results,  we  may  draw  the  following  practical 
conclusion :  that  bloodletting  should  be  very  sparingly  em- 
ployed in  all  cases  where  upwards  of  six  weeks  have  elapsed 
since  the  occurrence  of  the  hsemorrhaga 


ARTICLE   VII. 

OF  THE  BLOOD  IN   ANAEMIA  AND  CHLOROSia 

We  shall  examine  these  diseases  separately,  and  then  insti- 
tute a  comparison  between  them,  in  order  to  ascertain  their 
analogies  and  differences. 

Sect.  I. — Auasmia. 

While  regarding  the  term  ancemia  as  improper,  we  shall  yet 
continue  to  employ  it,  as  synonymous  with  that  modification 
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of  the  blood  which  is  characterized  by  a  marked  decrease  in 
the  proportion  of  the  globulea 

Thus  interpreted,  anaemia  constitutes  an  important  element 
of  many  other  diseases;  such,  for  instance,  as  chlorosis,  Bright's 
disease,  organic  affections  of  the  heart,  etc  We  shall  pass 
these  over  for  the  present,  inasmuch  as  we  have  devoted  a 
separate  chapter  to  each,  in  a  subsequent  portion  of  this  work 

These  diseases  having  been  separately  investigated,  we  shall 
proceed  to  examine  the  results  of  an  analysis  of  the  blood,  as 
made  in  ten  cases  of  symptomatic  aniemia. 

Qeneral  result  of  the  analyses, — The  specific  gravity  of  the 
blood  is  much  lower  than  usual;  the  globules  are  in  very  small 
proportion,  the  mean  being  100.12;  the  solid  matters  of  the 
serum  do  not  vary;  the  fibrin  is  increased. 

Table  showing  the  mean  composition  of  the  blood  in  ten  cases  of 

symptomatic  anaemia . 

Analysis  of  1000  grammes  of  blood. 

Mean.  Maxima.  Minima. 

Specific  grayitj  of  the  blood  1049.93  1057.91  1045.01 

Water           ....  822.41 

Globules       ....  100.12  109.04  81.89 

Solid  matters  of  the  serum   .  73.76  88.11  69.27 

Fibrin           ....  3.72  5.82  1.62 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serum  1026.82 

Water           ....  908.83 

Pure  albumen       .        .        .  78.86            89.28            66.06 

Extractive  and  fatty  matters  12.29            15.05              7.00 

Of  these  ten  cases,  six  were  males  and  four  were  femalea 
Ages. — One  individual  was  below  twenty  years  of  age ;  five 
between  twenty  and  forty;  three  between  forty  and  fifty. 

Causes, — In  three  of  these  cases  the  anaemia  was  the  result 
of  insuflScient  food,  privations,  misery,  etc. ;  in  three  others  it 
was  due  to  an  abundant  hsemorrhoidal  discharge.  In  one  it 
followed  a  severe  post-partum  haemorrhage ;  in  another  it 
accompanied  malignant  disease  of  the  liver ;  in  a  third  it  fol- 
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lowed  a  uterine  catarrh ;  and  in  the  last  case  no  appreciable 
cause  could  bo  detected. 

The  proportion  of  the  principal  constituents  of  the  blood 
was  as  follows. 

The  (/lobules. — These  were  represented  on  seven  occasions 
by  numbers  varying  from  100  to  110,  and  from  SO  to 
UO  on  three  others.  In  round  numbers  they  were  as 
follows:  twice,  109;  once,  107;  twice,  106,  103,  100,  89,  86, 
and  81. 

The  fibrin. — Its  proportions  were  considerable,  except  in 
one  case,  where  it  fell  as  low  as  l.(i2.  This  was  in  a  man  who 
had  long  suffered  from  privations  of  various  kinds,  and  whose 
skin  was  covered  with  an  ecthj-matous  eruption.  Of  the 
remaining  nine  eases,  we  find  that  in  four  the  fibrin  rose  above 
4 ;  in  three  it  oscillated  between  3  and  4;  and  in  two  between 
2  and  3. 

The  albumen. — Its  proportions  were  the  same  as  in  health. 

The  specific  gravity  of  the  senim  invariably  remained  within 
physiological  limits. 

Sept.  IL— Chlorosia. 

We  regard  chlorosis,  in  common  with  some  other  authorities, 
as  a  disease  having  its  primitive  seat  and  origin  in  the  nervous 
system,  and  determining  subsequent  disturbance  of  the  men- 
strual, digestive,  and  circulatory  functions. 

If  this  definition  be  correct,  it  follows  that  the  modification 
of  the  blood  in  chlorosis  is  not  an  invariable  or  essential  fact, 
but  a  secondary,  consecutive  phenomenon,  the  presence  of 
which  is  not  absolutely  necessary  in  order  to  constitute  the 
disease  in  question. 

In  a  former  memoir  on  the  blood,  we  brought  forward  two 
well  marked  cases  of  chlorosis,  in  which  no  modification  of  that 
fluid  could  be  detected.  To  these  may  be  added  three  others, 
which  serve  to  confirm  our  views,  and  to  show  that,  in  some 
owes  of  chlorosis,  there  is  no  appreciable  modification  of  the 
blood 
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Analysis  of  1000  grammes  of  blood, 

specific  grsTity.  Water.  Globules.  Solid  matters.  Fibrin. 

♦1056.00  778.20  141.80  78.20  1.80 

tl060.50  776.63  139.18  80.95  3.24 

tl058.10  783.16  138.39  75.72  2.73 

Analyses  of  1000  grammes  of  serum. 

Specific  gravity.  Water.  Albnmen.  Extractive  matter*. 

♦1026.10  908.90  75.85  15.25 

tl027.00  905.60  75.24  19.16 

1 1025.51  911.70  73.26  15.04 

In  spite  of  these  facts,  however,  it  is  impossible  to  deny 
that,  in  the  majority  of  chlorotic  cases,  the  blood  undergoes  a 
change,  consisting  more  especially  of  a  decrease  in  the  propor- 
tion of  the  globules,  the  amount  of  which  is,  however,  very 
variable,  and  depends  upon  the  intensity  and  duration  of  the 
diseasa 

The  following  table  shews  the  mean  composition  of  the  blood 
in  six  chlorotic  females,  of  whom  two  were  nineteen,  three  were 
twenty-one,  and  one  twenty-two  years  of  age. 


Analysis  of  1 000 /?ar/«  of 

blood. 

Mean. 

Maxima. 

Minima. 

Specific  gravity  of  the  blood     1046.37 

1055.25 

1035.21 

Water          .        .        .        .      828.55 

... 

•  •  • 

Globules       ....        86.83 

109.17 

45.37 

Solid  matters  of  the  senim  .        80.27 

92.88 

74.16 

Fibrin           ....          4.20 

5.01 

3.06 

Analysis  of  1000 /^ar^  of  serum. 

Specific  gravity  of  the  serum  1026.16  1032.24  1025.00 

Water           ....  911.80 

Albumen      ....  76.15  91.10  74.08 

Extractive  and  fatty  matters  12.05  18.52  7.61 


♦  A  girl  eighteen  years  of  age,  of  tolerable  constitution.  Amenorrhoea, 
systolic  basis  murmur,  venous  hum  in  the  jugulars  ;  countenance  florid. 

t  A  woman  twenty-six  years  of  age,  of  good  constitution.  Amenor* 
rhoea ;  florid  countenance ;  venous  hum  in  the  neck. 

X  A  girl  nineteen  years  of  age,  of  lymphatic  temperament,  with  red 
hair.  Amenorrhoea;  florid  countenance;  systolic  basis  murmur;  con- 
tinuous murmur  in  the  vessels  of  the  neck. 
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T)ie  globules. — In  these  six  cases,  the  decrease  of  the  globnlea 
was  considerable.     In  round  numbers,  they  wore  represented! 
thus:  10!).  10+,  102,  95,  6-t,  and  4.5. 

The  Jihrin  wua  invariably  represented  by  a  high  nnmber- 
ihns:  5.01,  +.50,  3.34,  3.21,  and  3.()ti. 

The  aJbavien  was  found  within  the  range  of  health,  hvM 
frequently  attained  its  highest  physiological  limits. 


Sbct.  III.— Chlor 


is  and  ADiBmia  compared. 

.1  of  the  Blood  if 


Many  pathologists  regard  chlorosis  and  aniemia  aa  one  and 
the  same  disease,  and  assert  that  between  them  we  can  dis- 
cover nought  but  a  few  of  the  most  trifling  and  secondary 
points  of  distinction.  The  minority,  however,  look  upon  these 
affections  as  differing  in  this,  that  chlorosis  for  the  most  part 
is  developed  spontaneously,  whilst  anienjia  is  invariably  a  con- 
secutive phenomenon,  of  which  the  cause  may  always  be  detected. 
We  ourselves,  however,  go  still  further,  and  consider  the  points 
of  difference  between  these  two  morbid  conditions  to  be  so 
marked,  that  we  would  rather  seeh  to  discover  in  what  they 
resemble  one  another,  than  endeavour  to  point  out  their  difter- 
ential  charactepialics. 

We  shall  institute  such  a  comparison,  under  seven  different 
aspects :  I .  Their  causes ;  2.  Their  mode  of  development ;  3. 
Their  symptoms ;  i.  Their  physical  signs ;  5.  The  modifications 
of  the  blood ;  6.  Their  progress  and  duration ;  7-  The  thera- 
peutic measures  which  they  require. 

We  shall  dwell  more  especially  upon  the  first  and  last  of 
these  points. 

1.  Hic  causes. — In  this  respect,  chlorosis  and  anEemia  pre- 
sent no  similarity.  In  chlorosis,  the  cause  is  for  the  most  part 
unknowa  It  lies  in  some  derangement  of  the  nervous  system, 
in  other  words  it  is  one  of  the  neuroses,  of  the  origin  of  which 
we  are  ignorant  We  are  acquainted,  however,  with  certain 
circumstances  which  favour  its  developement,  and  may  be  re- 
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garded  in  the  light  of  predisposing  causes.  Such,  for  instance, 
as  :  a,  age;  chlorosis  occurring  almost  invariably  between  the 
age  of  lo  and  25  ;  h,  sex ;  chlorosis  can  only  be  developed  in 
the  female  ;•  c,  meiUat  entotion  and  anxiety  favour  the  oc- 
currence of  chlorosis,  and  sometimes  indeed  rapidly  prodaco 
it ;  d,  sedentary  habits  and  city  life  likewise  exercise  a  certain 
aDiount  of  influence  over  the  manifestation  of  this  dtsoaae. 

In  anaemia,  on  the  contrai-y,  the  cause  is  evident,  and  a 
variety  of  circumstances  may  give  rise  to  the  development  of 
this  morbid  condition,  which  ir  not  properly  speaking  a  dis- 
ease, bub  a  symptomatic  or  consecutive  phenomenon.  Of  these 
causes,  wo  may  mention  :  a,  age  :  aDcemia  may  occur  at  any 
period  of  life  :  b.  sex  ;  mate  and  female  are  alike  liable  to  it ; 
c,  atmospheric  influence :  insufficicut  veutilation,  humidity,  and 
the  exclusion  of  solar  light,  are  so  many  causes  capable  of 
engendering  the  ansemic  condition  ;  d,  alimentation,  whetlicr 
deficient  in  point  of  quality  or  quantity ;  e,  profnse  discharges, 
such  as  hiemorrhages,  bloodletting,  active  and  long-continued 
purgation,  diarrhoea,  increased  urinary  secretion,  profuse  sup- 
puration, veuereal  excesses,  masturbation,  Icucorrhoea.  dropsies ; 
/,  certain  forms  of  poisoning,  such  as  are  produced  by  lead,  mer- 
cury, and  marsh  miasmata ;  g,  certain  cachexias,  and  more 
especially  the  syphilitic,  cancerous,  and  tubercular  cachexise  j 
h,  lastly,  every  acute  or  chronic  disease  of  moderate  duration,  in 
which  a  restricted  regimen  has  been  rigidly  enforced,  or  in  which 
the  loss  of  fluids  has  been  somewhat  considerable,  is  almost  of 
necessity  followed  by  a  greater  or  less  degree  of  aneemia, 

2.  Mode  of  developjiient — In  chlorosis,  the  disease  is  de- 
veloped slowly  and  insensibly,  and  its  phenomena  are  not  re- 
ferrible  to  any  appreciable  cause.  Tliey  usually  present  them- 
selves under  the  form  of  menstrual  derangement.  In  the 
majority  of  cases,  neither  the  patient  nor  her  &iends  can  account 
for  the  development  of  the  symptoms  which  may  thus  arise. 
during  a  state  of  otherwise  robust  health. 

lu  amemia,  the  symptomatic  phenomena,  on  the  contrary. 
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invariably  mauifeat  themselves,  subsequent  to  the  application 
of  some  evident,  appreciable  causR  Their  intensity  is  in  direct 
proportion  to  that  of  the  cause  itself,  and  their  apparition 
follows  closely  npou  the  occurrence  to  which  they  owe  tbdr 
origin. 

3.  S>fn>ptonia.~~Jn  chlorosis,  the  disease  appears  to  consist 
originally  of  a  derangement  of  the  nervous  system,  and  tlM 
nervous  synifitoms  actually  predominate.  The  character  under- 
goes a  change,  and  the  disposition  becomes  modified ;  young 
females  affected  by  it,  being  often  sad,  morose  and  whimsical 
Sensation  ia  often  greatly  modified  ;  cephalalgia,  vertigo,  ring- 
ing in  the  ears,  neuralgia  of  various  kuids,  especially  gastro- 
djoiia,  and  enteralgia.  whether  simple  or  complicated  with 
gaseous  distension  and  nervous  palpitation,  are  of  frequent 
occurrence.  The  motor  powers  art-  nut  unfrequcntly  affected. 
Thus,  the  strength  of  the  patient  fails,  and  pains  are  fdt  in  the 
loins  and  in  the  muscles  of  the  extremities.  In  certain  cases,  we 
notice  irregular  muscular  action  constituting  either  chorea  m 
hysteria.  In  others,  the  digestive  organs  are  deranged,  the  appe- 
tite is  depraved,  and  the  sense  of  thirst  increased  and  marked 
by  a  desire  for  acid  drinks.  Slow  digestion,  flatulent  disten- 
sion, and  obstinate  costiveness,  are  very  common  symptoms, 
and  play  an  important  part  in  chlorosis. 

The  discoloration  and  yellowish  tinge  of  the  skin,  together 
with  the  exsanguine  appearance  of  the  mucous  membranes,  are 
frequently  manifest  at  the  very  onset  of  the  disease.  Dis- 
ordered menstruation,  dysmenonhcea  or  amenonhcea,  are  fre- 
quent and  almost  invariable  occurrences  in  chlorosis,  The 
same  may  likewise  be  said  frequently  of  leucorrhcea, 

lu  amemia,  the  physiognomy  of  the  disease,  so  to  speak,  is 
for  the  most  part  essentially  different ;  the  nervous  symptoms 
play  but  a  secondary  part,  and  are  often  entirely  wanting. 
Debility,  lumbar  pain,  and  sometimes,  when  the  disease  is 
eevere,  cephalalgia,  vertigo,  and  even  nervous  delirium,  such  are 
its  sole  charu(^^t eristic  phenomena.  The  neuralgije  and  neuroses 
are  often  absent,  and  when  they  do  occur,  they  present  no  marked 
peculiivrity.     The  digestive  organs  are  seldom  much  deranged 
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in  the  milder  forms  of  ancemia.  We  do  not  observe  the  de- 
praved appetite,  the  flatulent  gastralgia  and  enteralgio,  the 
constipation,  etc.,  which  are  so  common  in  chlorosia  Increased 
sense  of  thirst,  however,  is  an  important  feature  in  ausemia, 
being  even  more  marked  than  in  chlorosis.  Menstmal  derange- 
ment may  be  entirely  wanting  in  anromia ;  when  severe,  how- 
ever, amenorrhoea  and  dysmenorrhoea  are  both  hable  to  occur, 
but  they  are  less  frequent  and  milder  than  in  chlorosis. 

The  same  may  be  said  of  leucorrhfea.  We  are  to  be  under- 
stood, however,  as  setting  aside  that  form  of  aneemia  which  is 
spiiptomatic  of  uterine  disease.  Palpitation  and  dyspnoea  are 
more  marked  in  anti?mia  than  in  chlorosis  ;  they  are,  in  fact, 
entirely  dependent  upon  the  amount  of  change  which  the  blood 
may  have  undergone,  i.e.,  upon  the  decrease  of  the  globules, 
We  may  say  the  same  respecting  the  dewaloration  of  the  skin, 
which  rarely  presents  the  yellow  tinge  of  chlorosis,  and  the 
intensity  of  which,  is  equally  dependent  upon  a  diminished  pro- 
portion of  the  globules. 

Fi'om  the  above  comjiarative  statement  it  is  evident  that, 
even  with  respect  to  symptoms,  a  marked  distinction  may  be 
drawn  between  chlorosis  and  anaemia. 

4,  physical  mi^ns. — The  cardiac  and  vascular  murmurs  are 
often  the  same  both  in  the  milder  forms  of  chlorosis  and  in  the 
severe  forms  of  aniemia.  Sometimes,  however,  the  sounds  pre- 
sent ceitain  special  characteristics  which  enable  us  to  distin- 
guish one  disease  from  the  other. 

In  chlorosis,  the  physical  signs  are  for  the  most  part  as  fol- 
lows ;  a,  over  the  cardiac  region  a  soft  basic  systolic  murmur. 
audible  in  the  aorta ;  I,  in  the  vessels  of  the  neck,  an  inter- 
mittent bellows  murmur,  having  its  seat  in  the  carotids  and 
synchronous  with  the  first  sound  of  the  heart ;  c,  a  continuous 
humming  sound,  of  a  very  different  nature,  situated  in  the 
jugular  veins ;  d.  an  uninterrupted  reduplicate  murmur,  which 
is  merely  a  combination  of  the  continuous  venous  hum  and  the 
intermittent  carotid  murmur. 

In  chlorosis,  we  sometimes  find  the  absence  of  cardiac  sy- 
stolic bruit,  to  coexist  with  the  prcscnc*  of  a  continued  murmur 
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with  or  without  reduplicatiou.     This  may  occur  without  any 
considerable  decrease  on  the  part  of  the  globulea. 

In  ansemia,  the  murmura  are  somewhat  different.     Thus : 

A.  The  systolic  basic  tnurmur  is  a  constant  phenomenon.  It 
may  exist  alone,  without  an  accompanying  vascular  murmuri 
and  is  the  first  of  the  phy^cal  signs  afforded  by  the  circulatoiy 
system  in  ansemia. 

B.  The  intermittent  carotid  murmur  is  one  of  the  most  con- 
stant pheuomena  of  anicmia  ;  its  development  invariably  suc- 
ceeds that  of  the  cardiac  murmur,  and  its  intensity  is  like 
that  of  the  latter,  entirely  proportionate  to  the  decrease  of  the 
globulea 

c.  The  continuous  venous  hum  is  more  rare ;  it  never  ia 
heard  except  in  cases  of  advanced  anjemia,  and  when  the  pro- 
portion of  globules  is  greatly  below  the  natural  standard; 
in  a  word,  it  depends  upon  the  degiee  of  modification 
the  blood  has  undergone,  and  this  is  not  always  the  case 
chlorosis.  Lastly,  we  meet  with  the  musical  souuds  less  fre> 
quently  in  auEemia  than  in  chlorosis. 

5,  Composition  of  the  blood. — It  was  long  thought  (and  ia 
so  still  by  many),  that  the  modifications  of  the  blood  in  anicmia 
and  chlorosis  were  absolutely  identical  The  results  which  we 
have  already  mentioned,  as  afforded  by  the  analysis  of  the 
blood  in  these  diseases,  necessitate  the  admission  of  certain 
differences  existing  between  them  in  this  respect 

A.  In  some  cases  of  chlorosis,  the  alteration  in  the  blood  may 
be  entirely  wanting :  in  others,  again,  it  exists,  without  how- 
ever being  proportionate  to  the  amount  of  functional  distui'b- 
anee  evinced  by  the  circulatory  system.  Lastly,  in  a  third 
class  of  cases  there  is  an  agreement  in  this  respect 

In  aniemia.  the  change  in  the  composition  of  the  blood  is 
constant,  and  the  amount  of  functional  derangement  occurring 
in  the  circulation,  invariably  proportionate  to  the  degree  of 
alteration  which  this  fluid  has  undergone. 

a  In  chlorosis,  the  only  modification  of  the  blood,  consists  of 
a  decrease  of  the  globules.  This  is  not  always  met  with,  and 
in  some  cases  it  would  seem  to  l>e  indupcndcnt  of  the  severity 
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of  the  diaease,  while  in  others,  thai  are  to  all  appearance  simi- 
lar, it  may  be  present  in  very  different  degrees.  We  may  like- 
wise observe,  however,  that  there  is  often  a  direct  relationship 
between  the  decrease  of  the  globules  and  the  intensity  of  the 
diseasa 

In  aiHdinia,  the  proportion  of  globules,  while  varying  greatly, 
always  bears  a  direct  ratio  to  the  exciting  cause  of  the  disease, 
which,  as  we  have  before  eaid.  may  generally  be  ascertained. 
The  proportion  of  globules,  moreover,  is  likewise  in  direct  ratio 
to  the  intensity  of  those  functional  derangements,  which  in 
fact  indicate  this  diminution  on  the  part  of  the  globules,  and 
constitute  the  disease  in  question. 

c.  In  chlorosis,  the  numerical  standard  of  the  fibrin  is  gene- 
rally somewhat  above  the  physiological  mean.  Occasionally  it 
may  rise  to  o  or  6,  without  the  slightest  trace  of  indommatory 
action. 

In  aiKvniiu,  the  representative  number  of  the  fibrin,  on  the 
contrary,  either  falls  or  remains  unchanged.  Sometimes  in- 
deed, in  severe  cases,  it  may  fall  as  low  as  1.5. 

D.  In  chlorosis,  the  albumen  always  remains  within  its  usual 
physiological  limits.  In  aneemia,  the  piwportion  of  albumen 
is  often  natural,  but  it  is  not  unfrequently  dimiuished,  and  in 
severe  cases  the  decrease  may  even  be  considerable, 

6.  Course  and  duration. — In  neglected  chlorosis,  where  the 
ferruginous  preparations  have  not  been  administered,  the  dis- 
ease often  lasts  for  a  long  time.  Its  duration  is  uncertain,  and 
we  know  nothing  of  the  causes  by  which  its  course  is  modified. 
It  sometimes  disappears  under  the  effect  of  certain  moral  in- 
Quences,  at  others  it  does  so  spontaneously. 

In  anemia,  the  course  and  duration  of  the  disease  are  en- 
tirely subordinate  to  the  cause  to  which  it  owes  its  origin. 
This  cause  once  removed,  it  is  evident  that,  unlike  chlorosis, 
the  afiection  must  yield  with  more  or  less  rapidity. 

7.  Therapeutic  treatment. — The  distinctions  which  we  have 
laid  down  as  existing  between  aniemia  and  chlorosis  are  of 
especial  imjKirtance  in  a  therapeutic  point  of  view ;  and  from 
the  subjoined  details  it  will  be  readily  seen,  that  we  have  not 
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vainly  inaiated  upon  these  distinctions,  from  which  the  follow- 
ing deductions  may,  we  think,  be  made. 

In  chlorosis,  the  treatment  consists  in  the  adoption  of  a  cer- 
tain method,  of  which  we  may  give  the  following  Hummaiy. 

1.  The  internal  use  of  iron. — This  is  the  esseiitial  point; 
for  the  physician  who  knows  how  to  vary  its  mode  of  adminis- 
tration, so  n«  to  be  easily  tolerated  by  the  stomach,  the  whol<^ 
or  at  least  the  gieater  portion,  of  the  cure  lies  in  the  use  of  thia 
remedy.  In  young  females  whose  condition  with  respect  to 
worldly  circumstances  is  all  that  can  be  desired,  who  live  ill 
the  country,  breathe  a  pure  air,  enjoy  wholesome  nutritiouft 
diet,  and  labour  under  no  depressing  moral  influence,  the  ad- 
ministration of  iion  is  absolutely  essential  to  the  removal  of 
the  disease.  In  some  cases  it  may  undoubtedly  fail,  and  in 
others  the  affection  may  obstinately  continue  for  a  length  of 
time,  with  frequent  relapses  :  these  are  facta  which  cannot  be 
denied,  but  it  is  not  the  less  certain  that  iron  constitutes  the 
sole  therapeutic  means  capable  of  successfully  combating 
disease  in  question.  We  cannot  lay  too  much  stress  upon 
fact,  which  is  not  however  of  recently  established  date. 

2.  A  suitable  diet,  comprising  the  use  of  generous  wines, 
roast  meats,  etc.,  a  healthy  well-ventilated  country  residence ; 
the  removal  of  all  those  injurious  moral  influences  which  may 
be  regarded  as  having  contributed  to  produce  the  disease,  may 
accelerate  and  favour  the  restoration  of  health  ;  but  taken 
alone,  they  prove  comparatively  inefficacious,  unless  iron  in 
some  shape  or  other  be  at  the  same  time  administered. 

Cinchona  has  been  and  still  is  mueh  employed  in  the  treatr 
inent  of  chlorosis ;  it  is  a  remedy  upon  which  very  great  stress 
has  been  laid,  but  we  believe  it  to  possess  no  eSicacy  whatever. 
To  sum  up,  then,  the  treatment  of  chlorosis  consists :  1.  In  the  use 
of  iron  and  its  salts ;  2,  In  endeavours  to  modify  the  morale  of 
the  patient ;  3.  In  the  adoption  of  certain  hygienic  measures 
relative  to  diet,  locality,  aeration,  etc. 

The  therapeutic  treatment  of  antemia,  however,  reposes  on  a 
different  basis  Irom  that  of  chlorosis.  Thus,  in  the  former,  the 
firat  indte^tion  to  be  fulfilled  is  the  destruction  or  umoval  of 
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the  exciting  cause.  But  as  we  have  before  stated  that  the 
cause  of  aniBtnia  can  always  be  ascertained,  it  follows  either 
that  tliis  cause  doea  not  adinit  of  removal  and  that  the  disease 
consequently  is  incurable,  or  that,  having  been  produced  by 
certain  previous  diseases  which  are  amenable  to  treatment,  the 
resulting  anaemia  may  likewise  be  cured ;  in  such  coses,  the 
first  thing  to  be  done, — in  fact  we  were  about  to  say  the  oidy 
thing  to  be  done, — is  to  remove  the  cause.  We  may  conclude 
therefore  by  saying,  that  the  principal  therapeutic  indication  in 
the  treatment  of  aniemia,  is  to  obtain  a  removal,  or  at  lea«t  a 
mitigation,  of  the  cause  to  which  it  owes  its  origin. 

In  some  of  these  cases  the  removal  of  the  cause  will  alone 
suffice  for  the  cure ;  as,  for  instance,  when  the  disease  is  the 
i-esult  of  insufficient  nourishment  or  of  uterine  catarrh.  In 
this  latter  case,  there  is  heard,  during  the  whole  course  of  the 
affection,  that  pecidiar  bellows  murmur,  with  the  first  sound  of 
the  heart,  symptomatic  of  that  change  of  the  blood  which  con- 
stitutes the  antemic  state.  Frequently,  Indeed,  are  most  perse- 
vering attempts  made  to  combat  this  condition  by  the  use  of 
iron,  and  much  astonishment  is  produced  at  the  failure  which 
ensues ;  whilst  if  the  uterine  catarrh  itself  be  removed,  the 
murmur  will  vanish  spontaneously, 

But  while  adopting  this  plan  of  treatment,  which,  as  we 
have  seen,  is  not  always  practicable,  it  is  not  the  less  necessary 
to  have  recourse  to  other  therapeutic  measurea 

Here,  however,  we  find  an  important  distinction  between 
anieniia  and  chlorosia  Thus,  the  preparations  of  iron,  for  in- 
stance, which  play  such  an  important  part  in  the  treatment  of 
the  latter  disease,  are  of  much  less  value  in  that  of  the  former. 
We  do  not  indeed  pretend  to  deny  that,  in  certain  eaaes  of 
ansemia,  symptomatic  of  severe  bscmorrhage,  the  preparations 
of  iron  are  absolutely  useless,  but  their  utility  is  only  secondary 
t<i  the  employment  of  hygienic  meaaurea. 

In  symptomatic  anrerala,  hygiene  is  of  primary  importance, 
whether  the  cause  of  the  disease  be  capable  of  removal  or  not. 
A  pure  healthy  atmosphere,  an  elevated  locality,  residence  in 
the  country,  tonic  regimen,  the  use  of  roast  meats,  strong  broths 
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and  generous  wines,  proper  exercise,  a  sufficient  amount  of 
deep,  and  an  absence  of  moral  disquietude ;  eucli  are  the 
hygienic  couditioiis,  which  mainly  contribute  to  the  cure  of 
anffinu& 

Cinchona — which,  as  we  have  said  before,  is  of  comparatively 
little  value  in  chlorosis — eucceeds  far  better  in  anceniia.  TMa 
arises  from  the  fact,  that  the  remedy  in  question  acts  espe- 
cially upon  the  albumen  rather  than  upon  the  globules ;  and 
we  have  already  seen  that  the  albumen,  while  remaining  un- 
changed in  chlorOBis,  is  always  somewhat  diminished  in 
antemia, 

The  following  resume  of  the  treatment  of  anEemia,  as  com- 
pared with  thai  which  we  have  shown  to  he  necessaiy  in 
chlorosis,  may  suffice  to  shew  the  difference  which  exists 
between  them  in  this  respect. 

1.  Removal,  destruction,  or  mitigation  of  the  knovra  ca.Qse 
of  the  anfemic  condition,  whenever  this  is  possible ;  and — 2, 
The  eniplojTnent — a,  of  certain  hygienic  measures;  b,  of  cin- 
chona; c,  of  iron  and  its  salts, — but  these  only  in  certain 
exceptional  cases,  and  more  especially  where  the  disease  is  the 
result  of  copious  htemon'hage. 


ARTICLE  VIII. 

OF  THE  BLOOD   IS   BBIfiHT's   DISEASE. 

The  modifications  which  the  blood  undergoes  in  the  disease 
characterized  by  a  particular  lesion  of  the  kidney,  with  general 
anasarca,  as  first  described  by  Dr.  Bright,  have  been  made  the 
subject  of  special  research  by  Gregory,  Bostock,  Chiiatison,  and 
more  recently  by  MM.  Andral  and  Gavarret 

A  diminished  proportion  of  albumen,  and  a  consequent 
decrease  in  the  density  of  the  serum.*  constitute  the  leading 
facts  resulting  from  the  analyses  of  these  authorities,  and  fivm 
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them  has  beeu  rightly  deduced  the  pathogenesis  of  the  dropsy 
usually  developed  under  such  circumstances.  The  escape  of 
tlie  albumen  along  witli  the  urine  impoverishes  the  eerum, 
which  transudes  with  increased  facility  through  the  walls  of 
the  capillaries,  by  reason  of  its  low  specific  gravity,  and  thus 
constitutes  dropsy. 

The  various  questions  which  arise  in  connexion  with  the 
modilications  of  the  blood  in  this  affection,  are  far  from  being  as 
yet  satisfactorily  settled  In  fact,  so  few  analyses  of  this  fluid 
have  hitherto  been  made,  that  we  are  fairly  entitled  to  put  the 
following  questions. 

1.  Is  the  decrease  of  the  albumen  a  constant  occurrence? 
2.  Does  it  take  place  alike  in  the  acute  and  chronic  form  of 
the  disease  ?  3.  Is  the  amount  of  decrease  always  the  same  i 
4.  By  what  circumstances  is  it  modified  ? 

Having  analy«e<l  the  blood  in  twenty-eight  cases  of  Bright's 
disease,  we  conceive  it  possible  to  answer  these  questions  in  a 
satisfactoiy  manner. 


hiECT,  I. — Acute  Bright's  Disease. 

Under  this  denomination  wc  include  a  certain  number  of 
cases,  of  which  the  following  are  the  chief  characteristics. 

In  an  individual,  nsnally  strong  and  healtliy,  the  following 
symptoms  are  found  to  arise  with  considerable  rapidity,  either 
spontaneously,  or  as  the  result  of  the  application  of  cold ;  viz. 
lumbar  pain,  acceleration  of  the  pulse,  and  general  dropsy,  of 
the  kind  formerly  designated  as  acute  or  active.  There  is  often, 
moreover,  a  burning  heat  of  akin,  and  acute  bronchitis.  Lastly, 
we  invariably  find  the  urine  of  a  dark  colour,  strongly  acid, 
often  loaded  with  altered  blood  globules,  and  especially  with 
albumen.  This  condition  is  usually  of  but  short  duration :  it 
either  terminates  favourably,  under  the  influence  of  treatment, 
or  passes  into  the  chronic  stage.  It  is  almost  superfluous  to 
add,  that  this  combination  of  symptoms  corresponds  to  that 
anatomical  condition  of  the  kidneys  to  which  we  give  the 
name  of  hyperaBuiia.  or  congestion.  Snch  is  the  acute  form  of 
Briglit's  disease. 
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We  have  collected  fifteen  of  such  cases,  in  which  an  analysis 
of  the  blood,  made  with  the  utmost  accuracy  and  caution,  gave 
the  following  results. 

The  amount  of  albumen  contained  in  1000  parts  of  serum 
undergoes  marked,  but  different,  degrees  of  diminution :  this 
diminution  is  usually  greater  in  proportion  to  the  time  which 
has  elapsed  since  the  commencement  of  the  disease,  being 
scarcely  perceptible  before  the  third  day.  As  a  consequence 
of  this  decrease,  we  must  further  notice  the  diminished 
density  of  the  serum,  which  is  in  direct  proportion  to  the 
decrease  of  the  albumen.  The  amount  of  fatty  and  ex- 
tractive matters  is  somewhat  larger  than  usual  It  is  in  the 
acute  form  of  Bright's  disease  that  we  have  most  frequently* 
met  with  that  special  condition  of  the  serum,  to  which  the 
term  milky  serum  has  been  applied.  Analysis  has  shewn  us 
that  this  lactescence  is  not  due  to  the  presence  of  fatty 
matter  in  a  state  of  suspension,  but  to  a  particular  condition 
of  the  albumen,  which  exists,  if  we  may  so  speak,  in  a  globular 
foim. 

It  is  important  to  notice  that,  after  the  cure  of  the  disease, 
the  serum  remains  for  a  length  of  time  in  a  state  of  impoverish- 
ment ;  and  that  even  when  eight  or  ten  days  have  elapsed 
since  the  disappearance  of  the  albumen  in  the  urine,  it  does 
not  reappear  in  proper  quantity  in  the  serum,  for  some  time 
afterwards. 

Table  shewing  the  mean  composition  of  the  bhod  in  Jifteen 
cases  of  the  acute  form  of  BrighVs  disease. 

Analysis  of  1000  grammes  of  bloody 

Mean.  Maxima.  Minima. 

Specific  gravity  of  the  blood  1048.27  1058.80  1037.42 

Water           ....  814.42 

Globules       ....  117.28  146.52  86.50 

Solid  matters  of  the  serum   .  G5.31  76.53  55.15 

Fibrin           ....  2.99  3.76  1.65 


*  Twice  in  fifteen  cases. 
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Annlt/sis  of  1000  ffrvmmes  of  ii 

Specific  gravity  of  the  serum  1033.05        10: 

Water          ....  82C.66 

Albumen      ....  «U.S8 
EztnictiTe     mhtters,     fatt; ) 


matteri,  and  solta    . 


13.70 


TI.CJO 
21.90 


40,32 

9.58 


Of  these  fifteen  cases,  seven  were  males  and  eight  females. 
Their  ages  were  respectively  as  follows:  two  were  under  thirty 
years  of  age,  four  between  thirty  and  forty,  five  from  forty  to 
fifty,  and  four  were  upwards  of  fifty  years  of  age. 

The  cause  of  the  disease  was  not  always  distinctly  appre- 
ciable. Thus,  in  eight  cases  the  symptoms  arose  subsequent 
to  the  application  of  cold ;  in  one  case,  during  convalescence 
from  scarlatina  :  in  another,  after  a  sudden  suppreesiou  of  the 
menses ;  lastly,  in  five  cases  no  evident  cause  could  be  traced. 

The  duration  of  the  disease,  previous  to  bloodletting,  varied. 
In  two  cases  it  had  lasted  five  days ;  in  two  others,  eight 
days ;  in  seven,  from  eight  to  fifteen  days ;  and  in  four,  from 
fifteen  to  thirty  days. 

In  six  eases  the  disease  was  accompanied  by  feverish  symp- 
toms; the  remaining  nine  were  free  from  such  symptoms  on 
their  admission  into  the  hospital. 

Nine  of  the  cases  were  cured,  two  passed  into  the  chronic 
sti^e,  two  left  the  hospital  after  a  few  days,  without  being 
completely  cured,  one  die<l  of  cholera,  and  another  of  double 
pnemnonia. 

The  chief  constituents  of  the  blood  were  found  to  have 
undergone  the  following  changes. 

The  globides. — In  one  ease  the  representative  number  of  the 
globules  was  above  HO,  in  three  cases  from  130  to  110,  in  six 
from  120  to  130,  in  two  from  llOtolfO,  ui  another  from  100 
to  110,  and  in  the  two  last  it  fell  below  100.  These  figures 
present  such  variety,  that  nothing  definite  can  be  stated  on 
this  head ;  all  we  can  say  is,  that  in  some  few  cases  of  com- 
paratively long  duration,  the  globules  tend  to  decrease. 

The  albumen. — In  two  cases  it  rose  to  above  7tt  per  1000, 
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in  two  it  Taried  from  65  to  70,  in  four  from  CO  to  65,  in  two 
from  55  to  60,  in  four  from  50  to  55,  and  in  one  case  it  fell 
below  50.  Thua,  in  thirteen  cases  out  of  fifteen,  the  albnmen 
contained  in  1000  parts  of  serum  was  diminished  This  dimi- 
nution was  greatest  in  proportion  to  the  length  of  time  wLich 
had  elapsed  since  the  commencement  of  the  disease,  and  at  the 
same  time  stood  in  direct  relation  to  the  dropsical  symptoms. 
The  result  of  this  almost  invariable  decrease  of  the  albumen,  is 
a  marked  diminution  in  the  specific  gravity  of  the  serum. 

The  jrbHn  retains  its  normal  proportions  ;  in  some  cases  it 
even  undergoes  a  slight  increase ;  in  six  cases  it  exceeded  3 
per  cent,  (once  6,8),  in  eight  it  varied  between  2  and  3,  and  in 
another  it  fell  as  low  as  1.65. 


Practical  Couclusiona  dcducible  from  the  Analjais  of  the  Blood  in 
the  Acute  Form  of  Bright's  Disease. 

The  results  afforded  by  the  preceding  analyses  furnish  certain 
practical  data,  upon  which  we  deem  it  advisable  to  insist. 

It  is  evident,  in  fact,  from  these  analyses,  that  the  globules 
and  the  fibrin,  at  the  commencement  of  the  disease,  are  in  no 
way  altered,  and  that  even  the  albumen  of  the  serum  undergoes 
scarcely  any  modification  at  this  early  period.  On  the  other 
hand,  if  we  consider  that  general  bloodletting  acts  merely  on 
the  globules,  and  that  it  must  be  carried  to  a  very  considerable 
extent,  in  order  to  produce  a  marked  decrease  of  both  the 
globules  and  fibrin,  we  shall  be  led  to  draw  a  very  simple 
therapeutic  deduction,  and  one  which  is  perfectly  applicable 
in  the  present  instanca  The  anatomical  lesion  constituting 
the  acute  form  of  Bright'a  disease  is  congestion  of  the  kidneys. 
Blooilletting  is  undoubtedly  one  of  the  most  successful  means 
of  relieving  acute  congestion  in  general ;  it  may  therefore  he 
employed  without  hesitation  in  this  affection :  nor  need  we 
apprehend  its  use  being  followed  by  a  still  further  modification 
of  the  blood.  Such  is,  moreover,  the  result  which  we  luive 
obtained  in  thirteen  out  of  the  fifteen  cases  previously  quoted 
(two  of  the  fifteen  died  from  complications).     Tlie  patient,  on 
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admission  into  the  hospital,  was  bled  from  the  arm  once ;  and 
this  waa  followed  by  the  application  of  leethes,  or  the  scarifi- 
cator, to  the  lumbar  region.  The  adoption  of  these  measures 
was  invariably  crowned  with  success,  being  rapidly  followed 
by  a  marked  decrease,  and  even  by  the  complete  disappearance 
of  the  albnmen  from  the  urine. 

We  must  here  state,  that  our  experience  is  unfavourable  to 
the  use  of  diuretics  in  this  form  of  the  disease.  They  for  the 
most  part  increase  the  congestion,  stimulate  the  ludneyH,  and 
rather  favour  the  escape  of  the  albnmen  with  the  urine  than 
otherwiao.  The  use  of  the  vapour  or  hot  air  bath  would  seem 
to  be  the  most  suitable  method  of  hastening  the  removal  of 
the  dropsy.  The  serum,  as  we  have  said  before,  remaining 
iujpoveriBhcd  long  subsequent  to  the  disappearance  of  the 
albumen  from  the  mine,  it  mast  be  restored  to  the  healthy 
standard  by  tlie  administration  of  bark  and  its  compounds, 
and  by  the  use  of  a  highly  nitrogenized  diet.  In  these  cases, 
the  preparations  of  iron  are  useless, 

SiccT.  Il.^Chronic  Bright'a  Disease. 

The  changes  in  the  kidney,  characteristic  of  Bright'a  disease, 
may  be  developed  slowly ;  and  in  this  respect  two  very  differ- 
ent cases  may  present  themselves.  In  one,  for  instance,  the 
chronic  form  may  succeed  an  acute  attack  of  the  disease,  whilst 
in  another,  it  may  arise  slowly,  insidiously,  and  imperceptibly, 
either  as  an  idiopathic  affection,  or  as  a  complication  of  cardiac 
or  hepatic  disease,  cin-hosis,  etc.  etfl.  In  whatever  form  it  may 
occur,  however,  it  is  of  importance  to  ascertain  the  natnre  of 
the  alteration  which  the  blood  undergoes  in  this,  the  chronic 
variety  of  the  disease;  and  whether  this  alteration  be  similar 
to  that  which  we  have  found  to  exist  in  the  acute  form.  With 
this  object  in  view,  we  have  analysed  the  blood  in  thirteen 
cases,  and  the  following  are  the  conclusions  to  which  we  have 
been  thus  led. 

In  the  chronic  fonn  of  Bright's  disease,  a  great  change  taken 
place  in  the  blood;  its  mean  density  falls  from  lOfiO  to  lOW.fi. 

11« 
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The  globules  fall  likewise  ;  108.08  represents  the  mean  of  thir- 
teen cases.  The  fibrin  on  the  contrary  appears  to  undergo  a 
decided  increase,  without  the  intervention  of  inflammatory 
action  ;  its  mean  amount  being  represented  by  the  figures  l-aT. 
The  serum  likewise  undergoes  a,  considerable  change;  its  mean 
is  represented  by  1021.83.  The  albumen  is  greatly  diminished, 
its  mean  being  represented  by  55.93.  Lastly,  the  extractive 
and  fatty  matters  are  somewhat  increased  ;  their  mean  being 
li.50.  These  modifications  are  in  general  proportionate  to  the 
duration  of  the  disease  ;  to  the  amount  of  general  di'opsy ;  to 
the  proportion  of  albumen  found  in  the  urine ;  and  to  the  extent 
to  which  lowering  measures  have  been  adopted. 


Table  altnemg  ihe 


n  composition  of  the  htooil  in  IhirUen  casts  of 
'hronie  Brii/ht'a  diseaie. 


AmU/iig  of  \Qm  parti  of 

blood. 

1 

Msim. 

Muiinn. 

1 

Specific  gravity  of  the  blood     1045.61 

1050,25 

1030.34                        1 

Wnter          ....      832,60 

... 

Globules       ....      108.08 

13867 

62.32 

Solid  matters  of  the  Herum  .        63.96 

76.89 

&6.C8 

Fibrin          ....          4.37 

0.S0 

2.69 

Analysis  of  1 000  parU  of 

^um. 

Specific  gravity  of  the  serum    1021.83 

1026.10 

1018.00 

Water            ....       929.57 

Albumen       ....         60,93 

06.(10 

45.35 

Extractive  and  fatty  mattera        14.50 

24.00 

8.05 

Of  these  thirteen  cases,  nine  were  inalea  and  four  females. 
Four  were  between  twenty  and  forty  years  of  age,  five  between 
fifty  and  sixty,  and  four  liad  ])assed  their  sixtieth  year. 

The  disease,  in  each  case,  had  lasted  at  least  two  months, 
and  might  therefore  justly  be  regarded  a&  chronic.  In  three 
cases  it  had  disappeared  and  returned.  In  the  others  its  course 
had  been  uninterruptedly  progressive. 

In  twelve  cases  there  was  a  varying  amount  of  dropsy.  In 
one  only  was  this  symjitom  entirely  wanting. 

In  each  case  the  quantity  of  urine  was  much  diminished  ;  it 
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was  generally  limpid,  of  a  greenish  hue,  faintly  acid  and  of  low 
specific  gravity.  It  was  always  found  to  contain  a  eonaiderable 
amount  of  albumen,  varying  however  in  different  cases. 

The  principal  complications  noticed,  were  as  follows ;  in  five 
cases  there  was  a  marked  degree  of  anaemia,  aa  indicated  by 
vascular  and  arterial  murmurs.  In  three  others,  there  was 
organic  disease  of  the  heart ;  in  another,  bronchitis  and  em- 
physema.    In  the  last  case,  the  disease  followed  delivery. 

The  following  modifications  of  the  blood  were  noticed. 

Olobulea. — In  three  cases  they  exceeded  130  per  11100  j  in 
one  they  varied  from  120  to  130  ;  in  five,  from  110  to  120;  in 
two.  irom  100  to  1 10 ;  and  in  two  others  they  fell  much  below 
100  (5-2.32  and  52.27). 

Fibrin. — In  seven  cases  its  proportion  varied  from  4  to  5 
l^er  1000  ;  in  three,  from  3  to  4,  and  in  three  others,  from  2.5 
tn  3.  This  increase  of  the  fibrin  deserves  attention,  and  seems 
difficult  of  explanation. 

Alhumeii: — The  albumen  contained  in  1000  parts  of  serum 
was  invariably  diminished  ;  in  three  cases  its  proportions  were 
'from  60  to  65  per  1000 ;  in  five,  from  55  to  bO  ;  in  three,  from 
50  to  55  ;  and  twice  they  fell  below  50, 

The  specific  gravity  fell  in  proportion  to  the  decrease  of  the 
albumen. 


rractieal  ConcIusioiiB  de<]ucibla  from  the  Aonlysia  of  the  Bluod  in 
the  Chronic  Furm  of  Brighl'a  Diseaso. 

If  there  be  a  disease  the  cure  of  which  is  dilEcult,  not  to  say 
impossible,  it  is  certainly  the  chronic  form  of  Bright's  disease. 
A  knowledge  however  of  the  changes  occurring  in  the  blood  is 
of  importance,  and  may  serve  to  afford  the  practitioner  some 
clue  to  the  solution  of  a  most  difficult  therapeutic  problem. 

We  have  in  fact  here,  to  consider  both  the  changes  in  the 
kidney  and  the  modifications  of  the  blood,  these  last  being  in 
reality  the  cause  of  the  dropsy  and  of  the  general  deterioration 
of  the  ayatem. 

The  condition  of  the  kidneys  ought  not  here  to  occnpy  our 
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attention ;  we  cannot  however  forbear  remarking,  that  it  iia 
generally  overlooked  in  the  treatment  of  this  disease.  We  lay^ 
much  stress  npon  the  establishment  of  an  artificial  discharge 
ovei-  the  region  of  the  kidneys,  whether  by  means  of  the  moza 
or  of  the  actual  cautery.  A  dne  consideration  of  the  local  dis- 
ease induces  us  to  diacountenance  the  administration  of  dia- 
retics,  as  in  the  acute  form  of  the  affection." 

Pui^tives  have  not  stmck  ub  aa  being  very  serviceable  ;  we 
have  sometimes  seen  their  employment  followed  by  intrai'tablo 
diarrhoea,  and  premature  death. 

What  then  are  the  indications  afforded  by  a  knowledge  of 
the  composition  of  the  blood  in  these  cases? 

The  decrease  of  the  globules  and  all)umen  at  once  forbids  the 
emploj-ment  of  bloodletting :  but,  on  the  contraiy,  pointa  out 
the  necessity  for  iron  and  bark.  It  likewise  affords  an  indica- 
tion for  the  use  of  a  highly  nourishing  diet  and  generous  wines. 
These  remedial  measures  ought  in  our  opinion  to  be  regarded 
as  the  basis  of  treatment  in  the  chronic  form  of  Bright'L' 
disease. 

Dropsy  is  one  of  the  symptoma,  the  removal  of  which  is  0 
the  greatest  consequence  ;  the  use  of  purgatives  and  diuretics 
should,  however,  as  we  have  already  stated,  be  avoided.  We 
cannot,  however,  too  strongly  recommend  the  employment  of 
hot-air  baths,  care  being  taken  not  to  weaken  the  patient  or  to 
deteriorate  the  blood  still  further. 

We  may  sum  nj»  then  by  saying,  that,  in  the  present  state  of 
science,  stimulant  frictions,  bark,  iron,  and  a  tonic  regimen, 
constitute  the  therapeutic  measures  wliich  may  be  employed 
with,  we  will  not  eay  the  greatest  success,  but  with  the  least 
amcFont  of  &ilnrev  in  the  chronic  form  of  Bright's  disease. 


*  A  ooctniry  opioion  h  entertaiued  by  seTeral 
tliiti  di««&ge.     Chriatison,  etc. 
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ARTICLE  LX. 
OF    THE    BLOOD    IN    DKOPSIES. 

The  recent  progress  of  pathologicfd  anatomy,  together  with 
the  researches  made  lelative  to  the  composition  of  th«  blood, 
during  the  last  twenty  years,  have  considerably  modified  the 
ideas  formerly  entertained  respecting  dropsy.  The  cloas  of 
dropsies  long  regarded  as  idiopathic  or  essential,  has  become 
gradually  so  restricted,  as  almost  to  have  disappeared  from  our 
nosologittal  classiflcatioii. 

Science,  however,  cannot  as  yet  be  said  to  have  pronounced 
its  ultimatum  on  this  head ;  respecting  which,  several  qaestiuns 
remain  undecided,  as  may  easily  be  demonstrated. 

Our  own  researches  would  lead  us  to  admit  only  two  species 
of  dropsy. 

1.  The  so-called  mechanical  dropsies,  the  residt  of  an  obstacle 
presented  to  the  fiow  of  blood,  whether  in  the  central  organ 
of  the  circulation  or  in  a  vascular  trunk  of  a  certain  size.  This 
class  is  perhaps  the  most  numerous,  and  we  shall  refer  to  it 
again  shortly. 

2.  Dropsies  symptomatic  of  a  special  modification  of  the 
blood,  conaisting  exclusively  of  a  decrease  in  the  proportion  of 
tlie  albumen  of  the  serum.  It  is  with  respect  to  the  admission 
of  certain  forms  of  dropsy  into  this  category,  that  there  cxiBts 
a  difference  of  opinion  among  certain  pathologists.  A  few 
details  respecting  the  actual  state  of  science,  may  serve  to  jwint 
out  the  question  at  issue. 

Attention  was  first  directed  to  the  diminished  proportion  of 
albumen  in  the  blood,  as  a  cause  of  dropsy,  by  Gregory, 
Bostock,  and  Chi'istison.  They  likewise  noticed  this  condition 
of  the  blood  in  Bright's  disease,  and  attributed  to  it  the  pro- 
duction of  the  dropsical  symptoms. 

In  France,  M.  Rayer  has  laid  much  stress  on  the  diminished 
density  of  the  serum  in  this  disease.  MM.  Ajidral  and  Gavarret 
have  moreover  confirmed,  by  their  analyses,  the  fact  of  the 
decrease  of  the  albumen  in  Bright'a  disease. 
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Up  to  this  period,  mTcstigations  were  limited  to  the  subject 
of  dropsies  symptomatic  of  on  alteration  of  the  blood.  M, 
Andral  was  the  first  to  propound  the  idea,  in  hia  work  on 
kieniatology,  that  many  dropsies  hitherto  regarded  as  essentia], 
might  probably  be  due  to  a  modification  of  the  blood,  analogous 
to  that  which  is  found  to  exist  in  Bright's  diseaae.  More 
recently,  M.  Becquerel  adopted  this  idea,  and  affirmed  that,  in 
the  majority  of  cases  of  so-called  essential  or  idiopathic  dropsy, 
some  modification  of  the  blood  must  necessarily  exist.  Still 
more  recently,  M.  Requin,  in  his  Metnents  of  PaOiohgy, 
admits  but  two  classes  of  dropsy,  and  adopts  a  similar  opinion. 
Neither  of  these  authors,  howevei-,  wei'e  in  possession  of  facts 
capable  of  solving  the  problem  in  question. 

Two  years  ago  we,  for  the  first  time,  weie  in  a  position  to 
bring  forward  such  a  series  of  facts,  in  a  memoir  read  before 
the  medical  society  of  the  Parisian  hospitals.  In  this  memoir, 
we  shewed  that  certain  forms  of  dropsy,  hitherto  regarded  as 
essential,  ought  rather  to  be  attributed  to  a  decrease  of  the 
albumen  of  the  blood  It  is  to  this  point  we  wish  now  to 
direct  attention;  and  in  doing  so  we  shall  consider — 1.  The 
subject  of  mechanical  dropsy;  and  2.  That  of  dropsy  depending 
on  a  decrease  of  the  albumen  of  the  blood. 

Sect.  I, — Drop)i;  depeuiliDg  upon  an  Obstacle  to  the  Circulation 

of  the  Blood. 

SIECHANICAL    DKOFBV. 

The  obstacle  to  the  circulation  of  the  blood  may  exist  in  the 
heart,  or  in  a  venous  trunk  of  a  certain  calibre. 

Dropsy  symptomatic  of  organic  disease  of  the  heart  is  subject 
to  certain  sjiecial  laws,  to  which  we  have  referred  in  a  separate 
chapter.  As  for  those  cases  of  dropsy  which  are  the  result  of 
venona  obstruction,  Uieir  species  and  genera  are  numerous; 
nor  do  we  intend  to  dwell  ujjcn  them  at  present,  We  merely 
wish  to  prove  that,  in  theae  cases,  there  is  no  change  in  the 
composition  of  the  sertmi. 

The  following  coses  suffice  to  demonstrate  ihe  tiuth  of  our 
jii-oijosition : 
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Analysis  of  1000  grammes  of  blood. 

A  female,  aged   A  female,  aged   ^  ^^^^^    ^^  ^  ^^^^^    ^^ 

dependJSr*^   the  l^TSTtrt   ^  5   "«*^"  "*  S^  J       auaearoa. 

cLoer  of  the       mme.,dueto     '^'warc»  due  to  dependent  upon 

rtomachand        mj  abdominal          "Nominal  oaneerofthe 

pancreas.               tumour.                ^^<>^  "to'"^*- 

Specific  gravity    .     1057.01          1053.45          1060.75  1043  66 

Water  .         .        .       802.79            810.20            828.30  842.40 

Globules       .        .       106.23              90.30              90.02  71.37 


80.20  85.50  86.03  81.85 


Solid  matters  of  the 

serum 
Fibrin  .        .  1.78  4,00  5.55  5.38 


'•} 


Analysis  of  1000  grammes  of  serum. 

Specific  gravity    .     1032.51  1033.00  1028.73  1026.69 

Water  .         .        .       900.00  894.63  905.83  913.68 

Albumen      .        .         73.26  82.62  76.74  70.80 

Extractive  matters^     ^^^^  gg  g^  ^^33  ^^^3 
and  salts  .        .  J 

The  above  analyses  afford  evidence  of  a  decrease  on  the  part 
of  the  globules,  which  is  most  probably  due  to  the  impoverish- 
ment of  the  blood  caused  by  the  escape  of  its  watery  portion. 
We  are  unable  to  account  for  the  increase  of  fibrin  in  three  of 
these  cases,  wherein  no  trace  of  inflammatory  action  existed. 

Sect.  II. — Of  Dropsies  symptomatic  of  a  diminished  Proportion  of 

the  Albumen  of  the  Blood. 

Dropsies  included  under  this  category  may  be  divided  into 
two  distinct  groups,  comprising  a  variety  of  cases,  differing 
greatly  from  one  another. 

FiEST  Geoup. — Cachectic  Dropsies. — This  group  compre- 
hends those  forms  of  the  disease  which  are  symptomatic  of  a 
decrease  on  the  part  of  the  albumen,  referable  to  some  distinctly 
appreciable  cause,  sufficient  in  itself  to  explain  the  change 
which  the  serum  has  undergone.  It  includes  several  different 
varieties :  these  we  shall  successively  pass  in  review. 

1.  Bright' s  disease, — In  this  affection,  the  escape  of  albumen 
with  the  urine  is  sufficient  to  account  for  its  decrease  in  the 
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blooA     This  subject  we  have  already  treated  of  in  a  separate 
chapter. 

2.  Dropsies  occurring  as  the  result  of  insufficient  nourish- 
vientf  privations,  etc.     Of  this  kind  we  subjoin  two  examples : 

Analysis  of  1000  grammes  of  blood. 

A   man,   aged   GO;    A  man,   aged   64; 
weakened   by  want    sniTeriug  privations 


Specific  gravity     . 

Water  .... 

Globules 

Solid  matters  of  the  serum 

Fibrin  .... 


and  suflferiug  from  of  every  Und,  la* 

dropsy,  not  referri-  booring  under 

ble  to  any  appreoia*  cacheotio 

ble  organic  cause.  dropsy. 

1051.10  1031.05 

825.04  876.82 

101.96  64.96 

68.50  55.04 

3.60  3.18 


Analysis  of  1000  grammes  of  serum. 

Specific  gravity     .        .        .  1025.10  1020.51 

Water 923.50  937.86 

Albumen       ....  65.43  51.30 

Extractive  matters  and  salts  11.07  10.84 

In  the  above  cases,  two  of  the  chief  constituents  of  the  Uood 
were  diminished.  In  one  the  globules  fell  to  101 ;  in  the  other 
to  64.  The  albumen  of  the  serum  fell  to  65.43  in  one  case, 
and  to  51.30  in  the  other.  The  density  of  both  blood  and 
serum  decreased  in  a  similar  ratio. 

3.  Hcemorrhages  of  long  duration,  but  of  moderate  severity, 
— such,  for  instance,  as  the  hsemorrhoidal  flux, — tend  to  pro- 
duce a  decrease  on  the  part  of  both  the  albumen  and  globules : 
in  such  cases  the  dropsy  is  associated  with  cardiac  and  vascular 
murmura 

Analysis  of  1000  grammes  of  blood, 

In  an  anasmic  male  affected  with  an  incessant  haimorrJioidal  flux  of 

three  months  duration. 

Specific  gravity 1041.04 

Water 888.24 

Globules 47.00 

Solid  matters  of  the  scrum      ....  62.50 

Fibrin 2.26 
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Analysis  of  1000  grammes  of  serum. 

Specific  grayity 1023.03 

Water 923.00 

Albumen 61.40 

Extractiye  matter  and  salts     ....  16.60 

The  decrease  of  the  globules  in  this  case  is  very  marked. 

4.  Chronic  diarrhosa,  when  associated  with  mnch  general 
functional  disturbance,  or  with  chronic  enteritis,  sometimes 
occasions  anaemia  and  dropsy.  This  latter  phenomenon  is 
explained  by  the  diminished  proportion  of  the  albumen  of  the 
serum.     Of  this  form  of  dropsy,  we  subjoin  three  examples : 

Analysis  of  1000  grammes  of  blood. 

A  woman,  aged  A  mao,  aged  58 ;  A  woman,  aged 

86;       laboQiing  Buffertng     from  25;        Buffering 

under  cachectic  anaemia  and  ca-  tram      an«mia, 

dropcy,  following  ehectio     dropsy,  ehronio        diar* 

onronic  di-  foliowiogohronjc  rhoea,   aod  oa* 

arrhoML  diarrhcea.  chectic  dropsy. 

Specific  gravity         .        .  1043.65  1043.82  1045.01 

Water       ....  864.45  847.28  824.55 

Globules  ....  83.63  90.84  103.52 

Solid  matters  of  the  serum  49.88  59.87  68.20 

Fibrin       ....  2.04  2.01  3.73 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity         .        •  1027.75  1023.89  1023.35 

Water       ....  946.55  935.13  923.63 

Albumen  ....  45.61  53.38  64.05 

Extractive    matters     andl  yg^  ^^^^  ^2.35 
salts      .        .        .        .j 

These  analyses  shew  a  simultaneous  decrease  of  the  albumen 
and  globulea  The  specific  gravity  of  the  blood  and  serum  fell 
in  proportion  to  this  decrease. 

5.  The  cancerous  diathesis, — ^The  cancerous  diathesis  almost 
invariably  produces  a  modification  of  the  blood,  which,  for  the 
most  part,  lies  in  a  decrease  of  the  globule&  Sometimes,  how- 
ever, it  determines  a  decrease  of  the  albumen,  which  is  in  turn 
followed  by  a  variety  of  cachectic  dropsy.  We  must  not  be 
understood  as  alluding  here  to  those  cases  of  dropsy  which  are 
caused  by  the  pressure  of  a  cancerous  tumour  upon  a  large 
venous  trunk,  as  this  form  of  the  disease  comes  under  the  head 
of  mechanical  dropsy. 
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Analysis  of  1000  grammes  of  bloody 

In  a  man  labouring  under  cancer  of  the  stomach  and  general  dropsy^ 

the  result  of  the  cancerous  cachexy. 

Specific  gravity 

Water     .... 


Globules 

Solid  matters  of  the  serum 

Fibrin     .... 

Analysis  of  1000  grammes  of  serum. 

Specific  gravity 

Water 

Albumen  ....... 

Extractive  matters  and  salts  . 


1034.13 

879.54 

54.20 

63.83 

2.42 

1023.32 

938.09 

60.81 

11.10 


6.  Marsh  cachexy. — Under  the  influence  of  the  marsh  poison, 
we  often  notice  the  development  of  that  peculiar  condition  to 
which  the  term  marsh  cachexy  has  been  applied.  This  con- 
dition is  accompanied  by  a  remarkable  decoloration  of  the 
skin,  and  not  unfrequently  by  dropsy.  This  latter  symptom 
has  been,  indeed,  attributed  to  the  mechanical  obstacle  afforded 
by  the  enlarged  condition  of  the  spleen,  so  common  in  these 
cases.  We  do  not  deny  the  possibility  of  such  a  sequence, 
but  it  is  certain  that,  in  many  instances,  we  fail  to  discover 
such  an  amount  of  splenic  enlargement  as  would  suffice  to 
explain  the  occurrence  of  an  increasing  and  general  anasarca. 
We  subjoin  the  analysis  of  the  blood  in  five  cases  of  marsh 
cachexy,  in  one  only  of  which  did  we  notice  a  marked  degree 
of  splenic  enlargement :  it  was,  however,  insufficient  to  account 
for  the  serous  infiltration  present. 

Analysis  of  1000  grammes  of  blood. 


Specific  gravity 
Water      . 
Globules   . 
Solid  matters  of 

the  serum 
Fibrin 


:i 


A  man,  aged 
fiO,  BUfforing 
fh>m  marsh 
caohoxy  and 
general 
dropsy. 

1035.40 
869.34 
67.10 


61.10 
2.30 


A  man,  aged 
48,  sufiWring 
Arom  marsh 
caohoxy  and 
general 
dropsy. 

1040.00 
853.76 

101.87 

41.84 
2.54 


A  man,  aged 
48,  Buffenug 
fix>m  marsh 
cachexy  and 
general 
dropsy. 

1034.06 

869.71 

67.28 

59.88 
3.13 


Aman,a;;ed 
23,  suffering 
Arum  marsh 
cachexy  and 
general 
dropsy. 

1033.85 

875.67 

56.22 

63.83 

4.27 


A  man. aged 
18,  suffering 
from  marsn 
cachexy  and 
general 
dropsy. 

1040.51 

846.31 

87.22 

62.32 
4.15 
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Analysis  of  1000  grammes  of  serum. 

Specific  gravity  .  1020.37  1016.40  1021.61  1024.15  1023.56 
Water  .  .  .  936.40  953.29  930.08  926.75  922.98 
Albumen  .        .        55.68        37.26  .      50.20        60.20 

Extractiye    matters  | 
and  salts       .        .  J 


7.92 


9.45 


13.72 


13.05 


63.25 
13.77 


In  these  five  cases,  the  modifications  of  the  blood  are  very 
similar.  The  mean  composition  of  the  blood,  therefore,  in 
marsh  cachexy,  may  be  thus  represented  : 

Analysis  of  1000  grammes  of  blood  (mean  composition  of,  in 

five  cases). 

Specific  gravity 1036.76 


Water     . 

Qlobules 

Solid  matters  of  serum 

Fibrin 


962.38 

75.94 

57.79 

3.39 


And  the  mean  composition  of  1000  grammes  of  serum,  as  follows : 


Specific  gravity 

Water 

Albumen         .... 
Extractive  matters  and  salts  . 


1021.22 

935.10 

53.32 

11.58 


It  is  in  this  disease,  therefore,  that  we  meet  with  the  greatest 
decrease  on  the  part  of  both  the  albumen  and  globules.  It 
may  be  taken  as  the  type  of  cachectic  dropsy. 

How,  now,  are  we  to  account  for  so  great  a  change  in  the 
composition  of  the  blood  ? — ^We  are  driven  to  admit  a  poisoned 
condition  of  this  fluid,  produced  either  by  the  absorption  of 
the  marsh  miasm,  or  by  repeated  attacks  of  the  pecuUar  fever 
to  which  this  miasm  gives  risa 

Such  are  the  principal  forms  of  cachectic  dropsy  which  have 
come  under  our  own  observation,  in  addition  to  that  which  is 
the  result  of  Bright's  disease.  The  mean  composition  of  the 
blood  in  these  difierent  forms  of  dropsy,  afibrds  the  best 
resu7n4  of  the  entire  subject  that  we  can  offer. 
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Mean  eomposition  of  the  blood  in  cacheclie  droptiet  generaUy. 
Analysis  o/'lOOO  grammes  of/tlood. 

Specific  graTity 1039.66 

Water 039.83 

Globules 78.67 

Solid  matters  of  the  scrum      ....  S0.4a 

Fibrin 3.00 

Analifiis  of  1000  grantmea  of  sermn, 

Specific  gravity 1022.67 

Wftter 932.63 

Extractive  matters  and  salts  ....  11.40 

Albumen 50.95 

Tbe  above  analysis  suggests  various  reSectiona.  We  must 
first  remark  that,  in  all  the  diiferent  varieties  of  cacbectic 
dropsy,  the  albumen  does  not  decrease  pei-  se;  there  is  a  simul- 
taneous and  invariable  diminution  of  the  globules. 

To  what  degree  then,  we  may  ask,  must  the  albumen  of  the 
blood  fell,  in  chronic  disease,  in  order  to  give  rise  to  dropsy,  by 
reason  of  the  low  specific  gravity  of  the  serum  ?  An  examina- 
tion of  the  {acts,  together  with  the  mean  results  given  above, 
permit  us  to  fix  upon  60  as  the  point  at  which  dropsy  may 
occur,  and  we  may  add  that  in  proportion  as  the  albumen  falls 
below  this  point  (6(1  parts  per  1000),  will  the  dropsy  tend  to 
increase. 

Second  Group. — Acute  Dropsy. — lu  spite  of  the  progress 
of  pathological  anatomy  and  of  modern  chemical  discovery,  we 
not  unfrequently  observe,  whether  in  hospitala  or  in  private 
practice,  certain  cases  of  dropsy  to  which  wo  are  obliged  to 
apply  the  term  essential  These  are  for  the  most  part  acute, 
no  trace  of  albumen  is  found  in  the  urine,  and  their  de- 
pendance  upon  some  alteration  of  the  blood  haa,  as  yet,  been 
merely  proved  by  induction.  We  have  made  au  analysis  of  the 
blood  in  eleven  cases  of  this  description. 

Of  these  we  shall  now  give  an  historical  resume,  in  order  to 
enable  the  reader  to  judge  of  the  nature  of  the  dropsy  in  ques- 
tion. Nine  of  the  patients  were  males,  and  two  were  femalea 
In  all,  the  disease  set  in  rapitUy  umler  the  following  circum- 
stouces. 
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Id  one  c&se  it  followed  a  sadden  suppression  of  the  catamenia 
from  violeut  emotion ;  in  a  second,  it  occurred  at  the  fifth 
month  of  pregnancy,  but  without  any  very  appreciable  cauBe  ; 
in  a  third,  it  followed  an  attach  of  scarlatina ;  in  four  other 
cases  it  followed  prolonged  exposure  to  cold ;  in  another,  it 
resulted  from  sleeping  on  the  ground  in  the  opcji  air  during 
the  month  of  June ;  lastly,  in  three  cases  the  cause  was  inap- 
preciabla  In  two  of  these  latter,  the  patients  were  suffering 
&om  a  relapse  of  the  disease. 

Of  these  eleven  patients,  none  entered  the  hospital  before 
the  fourth  or  after  the  eleventh  day  of  the  disease. 

The  primary  phenomena  were  not  the  same  in  every  case. 
In  six,  dropsy  was  the  only  symptom  ;  in  two.  it  was  accom- 
panied by  fever ;  in  two  others,  there  was  likewise  a  shght 
amountof  fever,  with  vomiting  and  diarrhcea ;  while  in  another, 
there  was  vomiting,'  coupled  with  a  mild  attack  of  jaundice. 

Od  the  admission  of  the  patients  into  hospital,  the  only 
marked  symptom  was  general  anasarca  of  varying  intensity, 
from  slight  but  diffuse  puffiness  of  the  integuments  up  to  a 
considerable  infiltration  of  the  sub-cutaneous  cellular  tissue 
The  skin  was,  aa  a  rule,  somewliat  paler  than  usual  The  re- 
maining organs,  and  even  those  which  had  been  affected  at  the 
outset  of  the  disease,  were  in  a  healthy  condition.  The  feverish 
symptoms  had  likewise  disappeared.  In  nine  of  these  patients, 
the  urine  presented  no  trace  of  albumen,  either  on  their  en- 
trance into,  or  during  their  whole  stay  in  hospital ;  it  was 
]ierfe-etly  natural,  moreover,  both  as  regards  quantity  and  che- 
mical composition.  In  two  cases,  however,  the  following 
phenomena  were  observed  ;  in  one  man,  who  was  admitted  on 
the  fourth  day  of  the  disease,  a  considerable  amount  of  albu- 
men was  found  in  the  urine  on  that  and  the  succeeding  day ;  on 
the  sixth  and  seventh  day  it  had  gradually  diiuiniahed ;  on  the 
eighth,  it  was  barely  discernible  ;  and  on  the  ninth  day  it  had 
entirely  disappeared.  The  dropsy  however  was  not  removed 
until  the  seventeenth  day.  In  the  second  case,  admitted  on 
the  fifth  day  of  the  disea.se.  a  small  quantity  of  albumen  was 
found  on  the  sixth  and  seventh  day.  but  none  whatever  on  the 
eightL 
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Of  these  eleven  cases,  nine  were  cured  and  two  left  the  Iios- 
pital  relieved.  In  none  did  the  disease  last  longer  tlian  a, 
month. 

An  analysis  of  the  blood  waa  made  in  each  of  these  casea, 
and  the  mean  results  thus  obtained  will  be  found  in  the  sub- 
joined table. 


.t„.i,.:, 

,«/ 

iOOQ  ffi-aTiimei 

p  of  blood. 

Mmn. 

MiiijiiB. 

MlnlriL 

Specific  gravity    . 

.     I0U.84 

1003.30 

1037.55 

Water  . 

.      830.78 

Globules      . 

.      HM.M 

134.88 

70.10 

Solid  mutters  of  the  ! 

!enx\ 

n   .        61X7 

6S,62 

57.24 

Fibrift          .        . 

2,77 

4,10 

1,25 

Analysis  of  1000  gramme*  of  »crum. 

Specific  gravity    .         .         .     1022.61         1024.23 
Water  ....      928,47 

Albumen       ....         fi8,63  63.18 

Extractive  matters  and  ealts         13,01  17.14 


51,13 

7.74 


Tiie  Globules  are  less  liable  to  decrease  than  in  cachectic 
dropsy  ;  they  nevertheless  fell,  in  one  case  to  70,  and  in  ano- 
ther to  72,  In  three  cases  they  were  above  120  per  1000  ;  in 
three  others,  between  100  and  120  ;  and  in  five  cases,  between 
100  and  110. 

The  Fihnn  underwent  a  marked  diminution  in  two  cases 
only,  viz,,  between  1  and  2  per  1000 ;  in  six  cases  it  varied 
from  3  to  6,  while  in  three  others  it  rose  above  S  per  1000. 

The  Albumen  of  the  Serum  was  always  diminished,  and  in 
8ome  instances  this  diminution  was  considerable ;  it  ranged 
from  60  to  66  in  four  cases,  and  from  55  to  60  in  six  others, 
while  in  one  case  it  fell  as  low  as  51,02. 

It  is  almost  needless  to  add.  that  the  specific  gravity  of  both 
the  blood  and  serum  was  always  found  to  have  fallen  below 
the  standard  of  health. 

Such  then  is  the  history  of  acute  dropsy.  We  have  now  to 
interpret  and  explain  its  attendant  phenomena. 

And  first,  two  prominent  facts  present  themselves  to  our 
notice ;  the  one  being  the  dropsy,  and  the  other  a  modification 
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of  the  blood,  consisting  in  a  decrease  of  the  albumen,  and  of 
the  specific  gravity  of  the  circulating  fluid  itself 

What  is  then  the  correlation  of  these  two  facts  ?  Upon 
which  of  the  two  does  the  other  depend,  or  are  they  indejien- 
dent  of  each  other  i  To  answer  such  questions,  is  somewhat 
more  difBcult  than  might  be  A  priori  imagined.  If,  in  fact, 
we  admit  that  the  alteration  of  the  blood  precedes  the  dropiiy, 
how  are  we  to  explain  the  decrease  of  the  albumen  in  those 
cases,  where  there  has  not  existed  (as  in  cachectic  dropsy)  any 
material  appreciable  cause,  to  account  for  the  impoverishment 
of  the  vital  fluid  f  This  difficulty  however  is  not  insurmount- 
able, and  the  following  simple  explanation  may  perchance  prove 
satisfactory. 

Of  the  eleven  cases  quoted  above,  two  were  admitted  before 
the  seventh  day  of  the  disease. 

What  then  did  we  find  in  these  two  cases  ?  An  expiring 
albuminuria,  if  we  may  be  permitted  to  use  such  an  expression, 
On  admission,  a  certain  amount  of  albumen  is  found  in  the 
urine,  its  decrease  is  watched,  and  about  the  eighth  day  it  is 
found  to  disappear  entirely.  In  such  a  case,  the  modification 
of  the  blood  admits  of  easy  explanatioa 

It  is  evident,  in  fact,  that  the  following  sequence  of  events 
took  place.  These  two  individuals,  whether  under  the  influ- 
ence of  cold  or  of  some  other  cause,  were  attacked  with  a  cer- 
tain amount  of  congestion  of  the  kidney.  This  congestion  was 
manifested  by  the  escape  of  albumen  along  with  the  urine, 
which  lasted  as  long  as  the  congestion  itself;  viz.,  seven  or 
eight  days,  and  then  ceased.  Under  the  influence  of  this 
escape  of  the  albumen,  the  proportion  of  that  element  naturally 
existing  in  the  blood  became  diminished,  the  density  of  the 
serum  fell,  and  dropsy  was  produced.  But  the  change  in  the 
composition  of  the  blood,  when  once  effected,  lasts  for  some  time 
after  the  disappearance  of  the  albumen  from  the  urine,  and  aa 
long  as  this  change  esists,  so  long  will  the  dropsy  likewise  exiKt. 
Had  these  two  patients  not  been  seen  until  the  eighth  day  of 
the  disease,  no  albumen  would  have  been  found  in  their  urine ; 
the  diminished  amount  of  that  constituent  existing  in  the 

12 
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blood,  together  with  the  dropsy,  could  alone  have  heen  dis- 
covered, and  their  correlation  would  thus  have  been  lost. 

In  these  two  cases,  this  solution  of  the  problem  would  ap- 
pear simple  and  rational,  nor  do  we  tliink  it  can  well  be  con- 
tested. But  will  it  hold  good  with  respect  to  the  remaining 
nine  cases  ?  We  think  it  will ;  and  we  admit  the  same,  by  in- 
duction it  is  true,  but  yet  upon  certain  plausible  reasons,  which 
are  the  following. 

1.  As  these  nine  patients  were  not  admitted  into  hospitai 
until  after  the  seventh  day  of  the  disease ;  we  may  readily 
conceive  the  albumen  to  have  disappeared  from  the  urine  pre- 
vious to  admiflsion, 

2.  The  symptomatic  erpression  of  the  disease  was  the  same 
in  every  case.  In  several  of  them  its  onset  was  marked  by  a 
combination  of  phenomena,  sufficiently  characteristic  of  acute 
congestion  of  the  kidney  (active  hyperemia). 

3.  The  modification  of  the  blood  was  the  same  in  each  of  the 
eleven  cases. 

4.  The  progress  and  duration  of  the  disease  were  likewise 
identical  in  each. 

We  may  now  therefore  offer  the  following  summary  of  our 
theory ;  for,  however  rational  and  satisfactory,  it  is  still  but  a 
theory. 

Under  the  influence  of  some  cause  or  other,  congestion  of 
the  kiiiney  is  produced.  The  congestion  is  indicated,  along 
with  other  eym|itomatic  phenomena,  by  the  escape  of  a  certain 
amount  of  albumen  with  the  urine ;  this,  ere  long,  diminishes 
the  natural  proportion  of  the  albumen  of  tlie  blood,  and  the 
latter  condition  in  its  turn  gives  rise  to  a  greater  or  less  degree 
of  dropsy,  We  may  here  observe  that,  when  this  decrease  of  the 
albumen  takes  place  rapidly,  dropsy  is  produced  with  greater 
facility  and  with  less  diminution  on  the  part  of  this  consti- 
tuent of  the  blood,  than  when  it  occurs  in  a  chronic  form. 
But  the  congestion  of  the  kidney  is  generally  of  much  shorter 
duration  than  the  modification  of  the  blood  and  its  consecutive 
dropsy ;  it  <liB.ap])ears  therefore  long  before  these  latter  phe- 
;,  and  if  the  patients  are  not  examined  oiitil  a  certain 
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time  after  the  onset  of  the  dist'-ose,  they  alone  are  ofeierved,  the 
escajie  of  albumeu  with  the  urine  having  altogether  eeased. 

If  the  theory  which  we  have  thus  prrtpoiinded  be  the  true 
one,  it  would  seem  advUable  to  designate  the  disease  in 
queation,  as  conge§tion  or  active  hyperEemia  of  the  kidney, 
rather  than  as  acnte  dropsy  from  decrease  of  the  albumen  of 
the  Wood.  We  do  not,  however,  deem  ourselves  authorised  to 
make  such  a  change,  being  unable,  as  yet,  to  elevate  our  hypo- 
thesis to  the  rank  of  a  positive  fact,  at  least,  in  the  majority  of 
cases. 


Practical  CoQclusions  to  be  deduced  from  the  AnalyeU  of  the  Blood 
in  Dropsy, 

The  facts  which  we  have  now  passed  in  review,  together 
with  the  distinctions  which  we  have  established,  lead  to  im- 
portant practical  consequences.  To  determine  these  with 
accuracy,  we  nmst  examine  separately  the  two  forms  of  dropsy 
previously  alluded  to. 

A.  Cachectic  dropsies. — In  the  treatment  of  cachectic  dropsy, 
the  first  indication  to  be  fulfilled  is  the  removal  of  the  cause 
giving  rise  to  the  modification  of  the  blood — a  modification 
consisting,  as  we  have  syen,  in  a  simultaneous  decrease  of  the 
globules  and  of  the  albumen  of  the  serum.  Occasionally,  the 
removal  of  the  cause  is  possible  Thus,  hasmorrhages,  diar- 
rhceas,  etc.  may  often  be  arrested,  and  even  cured ;  the  eflects 
of  insufficient  nonrishraent  may  disappear  under  the  inflnence 
of  improved  diet :  the  same  may  bo  said  of  want,  of  misery, 
and  of  residence  in  a  damp,  dark  locality.  In  other  cases,  the 
removal  of  the  cause  is  somewhat  difiicult:  thus,  in  marsh 
cachexy,  the  patient  must  be  removed  from  the  influence  of  the 
marsh  miasm :  nr  should  he  tie  no  longer  exposed  to  their 
noxious  eflects,  it  is  still  necessary  to  prevent  the  incessant 
recurrence  of  those  agnisb  attacks  which,  even  when  the  mias- 
matic effluvia  has  ceased  to  exercise  its  deleterious  infiuence, 
may  alone  soJIice  to  produce  the  marsh  caehexy.  In  spite  of 
this,  however,  the  marsh  cachexy  frequently  persists,  with  the 
greatest  obstinacy,  even  when  the  patient  has  been  removed 
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from  the  poisonooa  action  of  the  miasm,  aod  has  ccaecd  to 
suffur  from  attacks  of  intermittent  fever. 

The  caase»  of  i:achectic  dropsy  camiot,  however,  always  be 
removed.  Thus,  hgemorrhagc  may  depend  upon  some  organic 
loHJon  or  cancerous  affection ',  a  flux  may  depend  upon  chronic 
iaRauiMation,  etc..  etc.  Under  such  circumstances,  all  we  can 
do  is  to  check  the  evil  consequences  resulting  from  such  con- 
ditions, and  thus  prevent  the  increase  of  the  dropsy. 

Therapeutic  agents. — In  the  treatment  of  cachectic  dropsy, 
the  most  useful  remedies  are  cinchona,  in  various  forms — the 
extract,  the  wine,  etc. ;  the  vegetable  bitters,  and  more  espe- 
cially gentian.  Iron  is  likewise  indicated  when  the  pallor  of 
tlie  surface  is  marked,  or  where  vascular  murmurs,  together 
with  the  analysis  of  the  blood,  indicate  that  the  globules  anil 
albumen  have  suffered  a  simtiltaneous  decrease.  The  admi- 
nistration of  tonics  and  bitters  requires  perseverance,  as  the 
cure  of  these  forms  of  dropsy  is  generally  very  tedious  and 
prolonged. 

StimuhiQt  frictions  of  every  kind,  dry  friction,  aromatic, 
alcoholic  and  ammoniacal  frictions,  may  likewise  be  employed 
in  various  forma  They  require  however  to  be  persevered  in ; 
we  know  of  few  measures  more  calculated  to  promote  the  re- 
absorption  of  the  fluid  effused  into  the  sub-cutaueous  cellular 
tissue. 

The  dropsy  itself  must  be  attacked  in  some  eases ;  but  this 
requires  much  caution.  Should  the  amount  of  effused  fluid 
be  but  trifling,  it  need  not  be  made  the  object  of  spcdal  inters 
ference,  as  it  will  be  found  to  diminish  in  proportion  as  the 
blood  recovers  its  healthy  condition,  and  to  disappear  entirely 
when  that  object  has  been  thoroughly  attained. 

Should  the  dropsy  be  considerable  and  threaten  to  invade 
the  serous  cavities,  measures  must  be  adopted  to  hasten  its 
removal  When  this  becomes  necessary  (and  it  is  always  an 
unfortunate  necessity,  since  the  appropriate  remedies  cannot 
act  without  weakening  and  exhausting  the  patient  and  still 
further  impoverishing  his  blood),  wliat  are  the  therapeutic 
agents  to  which  we  must  have  recourse  'f 
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In  the  first  place,  we  object  to  the  use  of  purgative*  They 
weaken  as  ali'eady  exhausted  organism,  and  frequently  produce 
secomlary  lesions  of  the  digestive  apparatus.  As  for  diuretics, 
they  are  iu  general  very  uncertain,  and  require  moreover  the 
introduction  of  such  a  large  amount  of  fluid  into  the  system,  as 
to  be  productive  of  even  more  inconvenience  tlian  the  diuresis 
to  which  they  might  give  rise.  It  is  to  the  hot-air  bath  that 
we  must  have  recourse,  whenever  the  progress  and  intensity  of 
the  dropsical  symptoms  call  for  direct  interference. 

Hygienic  measures. — ^I'hese  exercise  a  great  amount  of  in- 
fluence upon  the  cure  or  amelioration  of  cachectic  dropsy. 
Thus,  we  cannot  too  strongly  recommend  a  tonic  regimen, 
nitrogenized  food,  especially  meat,  with  a  moderate  quantity 
of  generous  wine ;  the  choico  of  a  healthy,  well- ventilated 
country  residence,  warm  clothing;,  flannel  next  the  skin,  mo- 
derate exercise,  whether  on  foot  or  in  a  carriage ;  and,  lastly, 
the  removal  of  the  patient  to  a  milder  climate.  Such  are  the 
agents  which  hygiene  afibrds  in  these  cases,' 

R  Acute  Dropsy. — In  this  form  of  dropsy,  a  knowledge  of 
the  changes  occurring  in  the  fluids  is  of  no  less  therapeutic 
importance  than  in  cachectic  dropsies. 

The  first  point  Is  to  ascertain  whether  there  be  any  albumen 
in  the  urina  If  so, — and  especially  if  it  be  accompanied  by 
fever,  general  uneasiness,  and  gastric  derangement, — the  indi- 
cation for  bleeding  is  clear,  and  it  usually  succeeds,  aa  we 
have  noticed  in  several  instances,  where  the  abstraction  of  blood 
was  almost  immediately  followed  by  the  disappearance  of  the  al- 
bumen fiom  the  urine,  and  the  arrest  of  the  dropsical  symptoma 
In  such  cases,  it  may  sometimes  be  advisable  to  have  recourse 
to  leeches  or  cupping  over  the  region  of  the  kidneys.  When 
the  albumen  has  left  the  urine,  and  in  those  cases  in  which  its 
presence  there  has  never  been  detected,  the  use  of  blood-letting 
may  be  dispensed  with,  being  reserved  merely  for  those  cases 
in  which  the  dropsy  is  accompanied  by  fever. 

To  procure  the  removal  of  the  effiised  Suid,  various  means 
may  be  adopted.  Purgatives  are  productive  of  less  inconveni- 
ence here  than  in  cachectic  dropsy,  and  may  undoubtedly  prove 
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serviceable ;  we  nevertheless  prefer  the  hot  air  bath,  as  acting 
with  greater  rapidity,  and  causing  leas  fatigne  to  the  patient. 
We  object  to  the  use  of  diuretics  for  the  same  reasons  as  in 
cachectic  dropsy.  Stimulant  frictions,  however,  may  be  nsed 
with  advantage,  and  should  be  had  recourse  to  In  connexion 
with  the  hot  air  hatha  We  need  not  pay  attention  to  the 
state  of  the  globules,  as  they  are  seldom  altered :  iron,  there- 
fore, need  not  be  given. 

With  a  view  of  restoring  the  albumen  to  its  natural  standard, 
recourse  may  be  had  to  cinchona  and  the  vegetable  bitters. 
These  remedies,  however,  are  of  less  value  in  acute  than  in 
chronic  dropsy,  owing  to  the  fact  that  in  the  former  variety 
the  decrease  of  the  albumen  is  generally  less  than  in  the  latter. 
In  the  acute  forai,  indeed,  the  effusion  of  serum  occurs  for  the 
most  part  in  connexion  with  a  less  diminution  on  the  part  of 
the  albumen  than  in  the  chronic  form.  Hence  it  is  that  well- 
regulated  hygienic  measures  are  almost  always  sufficient  tu 
restore  the  albumen  to  its  natural  proportions, 


UF   THE   MODIFICATIONS    OF   THE    BLllOD    IN    OKGANIC 
DISEASES   OF  THE   EEABT. 

In  order  thoroughly  to  appreciate  the  changes  which  the 
blood  undergoes  in  organic  diseases  of  the  heEirt,  we  must 
athnit  a  threefold  division  of  these  diseases,  which,  although 
strictly  warranted,  we  advocate  mewly  as  a  means  of  facili- 
tating investigation. 

We  designate  the_^)»(  stage  of  heart  disease,  as  that  marked 
merely  by  local  phenomena,  a  few  ])hy8ical  signs,  and  a  slight 
amount  of  dyspncea  and  palpitation.  Tlie  cunstitutiun  is  aa 
yet  unaffected,  and,  apart  from  the  local  condition  of  the  heart, 
the  general  health  appears  satisfactoiy. 

We  designate  the  secmd  ntuge  of  heart  disease,  ae  that  in 
which  the  general  health  has  Iwcome  much  deteriorated.  The 
dyspucea  and  palpitation  have  attained  a  considerable  degree 
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of  severxtj ;  lastly,  a  slight  amount  of  oedema  is  appareut:  in 
the  lower  extremities. 

Wo  call  the  tliird  stage  of  lieart  rfweose,  that  in  which  the 
affection  has  attaiued  its  full  development ;  the  countenance 
assumes  a  yellowish  white,  eachcftie  appearance ;  the  dropsy 
and  seuiie  of  autfocation  are  considerable,  and  the  tndiTidual  is 
doomed  to  a  speedy  death. 


Skl't.  I.— Disiiasea  of  the  Heart.     First  Stage. 

Id  this  stage,  the  cardiac  disease  is  indicated  by  certain 
physical  signs  and  local  phenomena.  The  constitution  remains 
unaltered.  We  may  remoik,  however,  that,  in  certain  cases  of 
chronic  endocarditis,  there  may  be  in  addition  a  certain  degree 
of  ausBmia,  as  evinced  by  slight  pallor  of  the  surface  and  by 
vascular  murmurs. 

In  this  stage  of  cardiac  diseiute,  does  the  blood  undergo  any 
change  ? 

Having  analysftl  the  blood  of  fifteen  persons  (eleven  males 
and  four  females)  labouring  under  the  first  stage  of  organic 
disease  of  the  heart,  we  are  in  a  position  to  answer  this  ques- 
tion. We  shall  first  bring  forward  the  general  results  thus 
obuined,  and  then  arrauge  the  same  in  a  tabular  form. 

In  the  early  stage  of  organic  heart  disease,  the  proportion  of 
water  in  1 00(1  parts  of  blood  increases,  and  the  specific  gravity 
of  this  latter  fluid  consequently  diminishes ;  the  globules  de- 
crease somewhat,  their  mean  being  represented  by  125;  the 
fibrin  remains  unchanged;  lastly,  the  albumen  contained  in 
1000  parts  of  serum  nudergoes  a  ti-ifling  diminution,  propor- 
tionate to  that  of  the  globules,  its  mean  being  represented  by 
the  figures  71-05.  As  a  consequence  of  the  mean  decrease  of 
these  two  constituents  of  the  blood,  we  find  a  corresponding 
decrease  of  the  mean  density,  both  of  the  blood  and  of  the 
serum. 

Such  are  the  general  result*  of  uur  analyses.  But  on  ex- 
amining them  separately,  we  at  once  feel  ourselves  called  on  to 
make  certain  distinctions.     Some  individuals,  for  instance,  are 
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affected  with  simple  hypertropby.  ttoaccompanied  by  valvular 
disease ;  in  others,  on  the  contrary,  the  valvalar  lesion  pre- 
dominates, while  the  hypertrophy  in  hot  a  consequence  of  such 
leaion.  In  these  two  groups,  the  characteristics  of  the  blood 
are  essentially  diiferent 

In  the  first,  viz.,  simple  hypertrophy,  the  proportion  of  the 
globule))  is  considerable,  attaining,  indeed,  the  utmost  physio- 
logical limits ;  the  same  may  be  said  of  the  albumen  and  librin. 
The  specific  gravity  of  both  the  blood  and  serum  constitutes 
an  expression  of  the  fact. 

In  the  second  group,  chronic  endocarditis  or  valvular 
ganization  is  the  prominent  lesion  In  suchcases  therefrequenl 
cxistH,  more  especially  in  females,  a  slight  degree  of  amentia, 
and  the  representative  number  of  the  globules  is  found  to  be 
less  than  usual  This  condition  of  the  blood,  however,  ditfera 
from  ordinary  anaemia,  in  being  almost  invariably  attended 
with  a  trilling  decrease  of  both  the  albumen  and  fibrin.  Such 
are  the  general  results,  given  in  a  crude  form.  We  pa«a  on 
now  to  some  statistical  details. 

Of  the  fifteen  casus,  as  previously  stated,  eleven  were 
males  ami  ftmr  were  females,  Aa  regards  age,  ten  were 
below  forty,  three  between  forty  and  tifty,  one  between  fifty 
and  sixty,  and  one  upwards  of  sixty  years  of  aga  With  re- 
ference to  the  nature  of  the  disease  we  may  state,  that  there 
were  six  casea  of  simple  hypertrophy,  four  cases  of  auriculo- 
vctitricular  contruetion  with  slight  hypertrophy,  three  cases  of 
auriculo-ventricular  insufiiciency  with  a  similar  condition  of 
the  heart's  walls,  and,  lastly,  three  cases  of  aortic  contraction. 


fibrin. 

atut«»  ^^^J 

iienriy  ^^^| 


7'aliU  theiciiiff  tAe  tneaii  composition  of  the  blood,  i 


ith  Iht 


Analijtis  of  1000  i/rammsii  ufbload, 

Mxn.  MuJm*. 

1065.34 


Spocifio  (travUr  of  the  blood  10GS.36 

WatBT 785.96 

QlolmlcH       ....  1SG.22 

Rolid  mnlteii  of  tic  senini  .  TfJ,34 

Fibrin 2.4S 
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Analysis  of  1000  grammes  of  serum. 

Specific  gravity  of  the  serom  1026.98  1037.20  1022.16 

Water 912.76 

Albumen      ....  71.55  101.10  53.10 

Extractive  matters  and  salts  15.69  17.70  15.77 

On  extending  our  inquiries  somewhat  further,  we  obtain 
the  following  results : 

The  Globules, — ^In  eight  cases  they  rose  above  130 ;  in  three 
others  they  oscillated  between  120  and  130;  in  one  between 
100  and  110 ;  and  in  three  they  fell  below  100.  It  is  more 
especially  in  cases  of  simple  hypertrophy  occurring  in  robust 
individuals  that  the  globules  are  found  to  exceed  130  parts 
per  1000. 

Tihe  Fibrin. — In  three  cases  it  rose  above  3  per  1000;  in 
four  others  it  varied  firom  2.05  to  3  ;  in  five  others  from  2  to 
2.05 ;  lastly,  in  3  cases  it  fell  below  2.  The  last  eight  were 
cases  of  chronic  endocarditis 

Tlie  Albumen. — It  oscillated  between  90  and  100  in  one 
case ;  between  80  and  90  in  another ;  between  70  and  80  in 
seven  cases ;  between  60  and  70  in  five  cases ;  and  in  one  case 
it  fell  below  60.  The  latter  were  likewise  cases  of  chronic 
endocarditia 


Sect.  11. — Diseases  of  the  Heart.    Second  Stage. 

The  physical  signs  are  now  more  clearly  defined,  and  the 
local  symptoms  more  marked;  the  general  health  begins  to 
fail,  and  the  constitution  to  evince  signs  of  deterioration  ;  a 
slight  ansemic  appearance  is  noticed  in  many  persons;  to- 
gether with  a  tendency  to  cedema  of  the  lower  extremitiea 

The  following  are  the  general  results  afibrded  by  an  analysis 
of  the  blood  in  twenty-four  of  these  cases.  The  proportion  of 
water  in  1000  parts  of  blood  is  still  greater  than  in  the  pre- 
ceding category,  the  specific  gravity  of  the  blood  is  likewise 
lower ;  the  globules  undergo  a  still  further  diminution,  their 
mean  being  represented  by  117.      The  fibrin,  far  from  de- 
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creasing,  augments  ui  many  cases,  and  for  no  obvious  reason. 
Without  any  trace  of  inflammatory  action,  we  have  found  it  as 
liigh  as  G.4(i,  Lastly,  the  albumen  decreases  like  the  globules, 
its  mean  proportion  in  lOW)  parts  of  serum  being  66.21.  The 
mean  density  of  both  the  blood  and  serum  is  less  than  in  the 
first  stage  of  organic  heart  disease. 

Two  circumstances  more  especially  influence  the  composition 
of  the  blood  in  the  second  stage  of  organic  heart  disease,  viz., 
the  aniemia  and  the  dropsy,  The  fonner  is  indicatetl  by  a 
decrease  in  the  proportion  of  the  globules,  and  the  latter,  at  its 
onset,  by  a  similar  decrease  on  the  part  of  the  albumen.  The 
fbllowiug  table  affords  a  statistical  analysis  of  these  cases : 

Table  ihewing  the  mean  compoiition  of  the  blood  in  tieenly-Jour 
caits  of  the  «ecimti  tiage  of  organic  heart  difease. 

Analynia  ^1000  grammea  of  blood. 

McsD.  Mmliiii.  U)i>lni<L 

Specific  gniTily  of  the  blood  Iu52.d4  KHid.^O  1040,88 

Water          ....  801.96 

Globuloa      ....  117.t)S  140.42  64.00 

8uUc]  laaltcra  of  tho  serum   .  77.93  aO.fiU  61.74 

Fibrin            ....  3.46  C.4C  1.25 

Aualytit  u/'lOOO  grammtt  of  if  rum. 
Density  of  the  serum    .        .    1U27.(H)        103S.10        1020.16 
Water  ....       921,31 

Albumen       ....         Cfl.21  103.50  53.28 

Extmctive and  filly  matters. I       j^^  j.^^^  ^^^ 

and  Ealta  .         .         .         .J 

Of  these  twenty-four  cases,  eighteen  were  males  and  six 
females.  Two  were  under  twenty  years  of  age,  two  between 
twenty  and  thirty,  six  between  thirty  and  forty,  six  between 
forty  and  fifty,  five  between  fifty  and  sixty,  and  four  were 
upwards  of  sixty  years  of  age. 

Sixteen  were  endowed  with  a  robust,  and  eif;ht  with  a  feeble 
constitution. 

There  were  two  cases  of  simple  hypertrophy ;  sixteen  of 
Buriculo-ventriculor    contraction   with    hypertrophy ;    one   of 
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aortic  contraction  with  hypertrophy;  two  of  auriculo-ven- 
tricular  insuflSciency  with  hypertrophy;  and,  lastly,  three  of 
aortic  patency  with  hypertrophy. 

Anaemia  was  present  in  ten  of  these  cases,  and  a  slight 
amount  of  dropsy  in  eleven. 

We  subjoin  the  following  details  relative  to  the  chief  con- 
stituents of  the  blood. 

Tlie  Globules. — In  eight  cases  they  exceeded  130  per  1000 ; 
they  varied  &om  120  to  130  in  four  cases;  from  110  to  120 
in  seven  cases ;  from  100  to  110  in  one  case ;  and  in  five  cases 
they  fell  below  100. 

In  almost  all  the  anaemic  cases,  the  globules  fell  bdow  120 
per  1000. 

The  Fibrin, — In  nine  cases  it  exceeded  3.5  per  1000  (a  large 
proportion,  for  which  we  were  unable  to  account);  in  ten  cases 
it  oscillated  between  2.5  and  3.5  ;  in  three  cases  between  2  and 
2.5 ;  and  in  two  cases  it  fell  below  2.00. 

The  Albumen, — In  one  case  it  rose  to  upwards  of  90  per 
1000 ;  in  six  cases  it  oscillated  between  80  and  90 ;  in  eight 
between  70  and  80 ;  in  five  between  60  and  70 ;  while  in 
three  it  fell  below  60. 

We  may  remark,  that  in  general  the  proportion  of  albumen 
was  normal,  even  in  cases  where  dropsy  had  already  com- 
menced ;  but,  on  the  other  hand,  the  only  cases  in  which  it 
was  found  to  have  somewhat  diminished,  were  those  in  which 
slight  dropsical  symptoms  had  already  manifested  themselves. 

Sect.  III. — Diseases  of  the  Heart.    Third  Stage. 

In  this  class  we  comprehend  all  those  cases  in  which  the 
disease  has  reached  an  advanced  stage.  Tlie  dyspnoea  and 
palpitation  are  now  very  severe  ;  the  serous  infiltration  is  con- 
siderable, and  often  invades  the  pleural  and  peritoneal  cavities 
as  well  as  the  sub-cutaneous  cellular  tissue ;  at  the  same  time, 
the  constitution  afibrds  marked  evidence  of  deterioration  ;  the 
cutaneous  surface,  especially  of  the  face,  is  pale,  and  presents 
that  characteristic  tinge  si^ecially  attributed  to  the  cachectic 
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condition  which  accompanies  organic  diseases  of  the  heart ; 
lastly,  the  combination  of  symptoms  in  such  cases  announe«B 
the  speedy  approach  of  death. 

Under  these  circumst&nces  the  blood,  for  the  most  part,  un- 
dergoes great  modifications,  of  which  the  following  is  a  general 
outline. 

The  amount  of  water  in  1 000  paxts  of  blood  is  greatly  in- 
creased, while  the  solid  matters  are  proportionately  diminished. 
The  specific  gravity  of  the  blood  is  also  greatly  reduced.  The 
globules  undergo  a  very  considerable  decrease :  their  mean  being 
represented  by  the  figures  110. 

The  fibrin  falls  to  its  lowest  physiological  limits,  varying 
for  the  most  part  between  2.  and  2.5  per  1000.  It  sometimes, 
indeed,  falls  still  lower,  in  which  case  there  is  usually  a  general 
hsemorrhagic  tendency.  We  have  noticed  this  in  two  cases. 
But  the  most  remarkable  change  is  that  which  takes  place  in 
the  serum.  Its  specific  gravity  is  almost  always  lowered ;  the 
proportion  of  water  is  larger  than  usual,  and  the  albumen, 
extractives,  fatty  matters,  and  salts  are  diminished.  In  other 
words,  the  serum  undergoes  a  similar  modification,  although 
less  marked,  to  that  which  occurs  in  the  chronic  form  of 
Bright's  disease.  It  is  worthy  of  notice,  that  this  modification 
of  the  senim  is  greater  in  j>roportion  to  the  extent  and  in- 
tensity of  the  dropsical  phenomena,  and  to  the  proximity  of 
the  fatal  tenninatioD. 

What,  then,  we  may  ask,  is  the  cause  of  this  decrease  on  the 
part  of  the  albumen  and  extractives  of  the  blood  ?  We  shall 
endeavour  to  answer  the  question  by  appealing  to  the  results 
of  our  analyses,  premising,  however,  that  having  but  a  theory 
to  offer,  we  do  so  with  the  utmost  reserve. 

We  first  remark  that  the  said  decrease  is  consecutive  to  the 
dropsy.  It  only  takes  place  upon  the  latter  becoming  well 
marked.  Probably,  therefore,  it  is  due  to  the  impoverishment 
which  the  blood  undergoes  by  reason  of  the  loss  of  serum 
constituting  the  dropsy,  Wiiea  once  the  blood  has  become 
impoverished  by  the  occurrence  of  mechanical  dropsy,  it  is 
probable  that  the  infiltration  proceeds  with  increased  rapidity. 
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and  that  the  serum,  now  more  watery  than  heretofore,  escapes 
with  greater  facility  nnder  the  influence  of  two  causes  acting 
in  the  same  direction,  viz.,  the  impediment  to  the  circulation, 
and  the  diminution  of  the  solid  matters  of  the  senun. 

Table  shewing  the  mean  composition  of  the  blood  in  thirty-one 
cases  of  diseases  of  the  heart,  in  the  third  stage. 

Analysis  of  1000  parts  of  blood. 

Mean.  MaxlnuL  Minima. 

Specific  gravity  of  the  blood  1050.19 

Water 816.82 

Globules       ....  110.03           148.55            73.5<) 

Solid  matters  of  the  serum  .  71.60            81.10            52.40 

Fibrin 2.55              4.47              1.30 

Analysis  of  1000/>ar/«  of  serum. 

Specific  gravity  of  the  serum  1025.02        1032.50        1022.30 

Water 920.76 

Albumen      ....  64.72            76.13            53.21 

Extractive  and  fatty  matters,  |  ^^^^            26.32            10.02 
and  salts  . 


^1 


The  following  is  a  statistical  summary  of  the  thirty-one 
cases  which  furnished  the  substance  of  the  above  tables. 

Of  these  thirty-one  cases,  nineteen  occurred  in  males  and 
twelve  in  femalea  Five  were  between  twenty  and  forty  years 
of  age,  seven  between  forty  and  fifty,  twelve  between  fifty  and 
sixty,  and  seven  were  upwards  of  sixty  years  of  age. 

Of  these  cases,  there  were  twenty  of  left  auriculo-ventricular 
contraction  with  hypertrophy,  four  of  auriculo-ventricular  in- 
sufficiency, two  of  aortic  contraction,  and  five  of  aortic  patency. 
In  the  last  eleven  cases  there  was  likewise  a  greater  or  less 
degree  of  hypertrophy. 

In  order  to  explain  the  composition  of  the  blood  in  these 
cases,  it  is  necessary  to  take  into  account  the  complications 
which  existed.  Of  these  thirty-one  patients,  twenty-nine  were 
affected  with  dropsy  in  various  degrees,  twenty-seven  presented 
indications  of  that  cachectic  condition  which  is  generally  sup- 
posed to  accompany  organic  disease  of  the  heart,  viz.,  a  pale 
yellowish  cast  of  countenance,  with  general  decolorization  of 
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the  akm.  These  two  latter  complica.tioiis  were  fomid  to  exist 
in  almost  every  case. 

The  remaining  compUcationa  were  more  rare.  Thus,  there 
were  five  cases  of  pulmonary  emphysema  and  two  of  sub- 
cutaneous hfemowhage.  In  these  last  the  proportion  of  fibrin 
had  fallen  as  low  as  1.43  and  1.30  per  1000.  Lastly,  in  one 
case  with  plenritic  complication  the  fibrin  rose  to  4.47- 

The  modifications  occurring  in  the  chief  constituents  of  the 
blood  were  as  follows : 

The  Olobides. — Inuinecases  they  were  found  to  be  above  130 
per  loot);  in  nine  others  they  varied  from  120  to  130;  in  five 
from  100  to  1 20 ;  in  two  from  90  to  1 00 ;  in  three  fiflra  80  to  90; 
and  in  three  they  fell  below  80.  The  decrease  of  the  globules  wa,e 
most  marked  in  those  cases  in  which  the  disease  had  reached 
its  most  advanced  stage,  and  where  the  peculiar  cachectic 
tinge  of  the  surface  was  very  distinct.  In  general,  however, 
the  decrease,  as  we  have  just  seen,  was  not  very  considerable. 

The  Fibrin. — ^This  constituent  of  the  blood  undergoes  great 
diminution  in  many  diseases  of  the  heart,  and  this  diminution 
is  most  marked  in  proportion  as  the  disease  advances.  Of  the 
thirty-one  cases  qnoted  above,  the  fibrin  in  four,  rose  above  3.5 
per  1000 ;  in  nine  it  varied  from  2,5  to  3.5  ;  in  six  from  2.0 
to  2.3  ;  and,  lastly,  in  twelve  cases  it  fell  below  2.  We  would 
especiaUy  call  attention  to  these  last  twelve  cases,  in  which, 
nevertheless,  there  were  but  two  which  presented  any  hremor- 
rhc^c  complication. 

The  Albumen. — The  proportion  of  albumen  contained  in 
10(10  grammes  of  serum  varied  considerably.  In  ten  cases  it 
afforded  from  70  to  SO  part.?  per  1 000 ;  in  fourteen,  from  GO  to 
70 ;  in  seven,  from  fifty  to  sixty.  Thus  of  thirty-one  cases, 
twenty-one  wei-e  below  the  mean.  We  must  observe,  more- 
over, that  in  the  last  seven  cases  the  cachectic  condition  of  the 
system  was  most  clearly  marked,  and  the  amount  of  di-opsy 
very  considerable.  In  one  of  these  thirty-one  cases,  venesec- 
tion was  performed  thrice,  and  its  effects  upon  the  chief  con- 
stituents of  the  blood  were  as  follows. 

The  specific  gravity,  which  was  at  first  lu-i(>.  Hi,  fell  to 
I054.til,  and  thou  to  10.>3.UI. 
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The  globules  fell  from  138.68  to  125.81,  and  subsequently 
to  120.73. 

The  fibrin  fell  from  3.0  to  2.37,  and  in  the  third  bleeding  to 
1.12. 

The  specific  gravity  of  the  serum  did  not  vary  much :  at  the 
first  bleeding  it  was  1025.37,  at  the  second  1025.60,  and  at 
the  third  1025.01. 

The  albumen  underwent  but  little  change :  it  fell  from  70 
to  69.84,  and  then  to  66.60. 

In  another  case,  venesection  was  twice  performed,  with 
similar  results. 


Practical  Conclusions  deducible  from  an  investigation  of  the  Changes 
which  the  Blood  undergoes  in  Organic  Diseases  of  the  Ileart. 

It  is  evident,  that  from  the  above  details  certain  principles 
may  be  deduced,  which  we  conceive  to  be  worthy  of  serious 
consideration  in  the  treatment  of  cardiac  disease. 

In  simple  hypertrophy  of  the  heart,  the  orifices  being  free 
and  the  valves  healthy,  the  blood  is  rich  in  solid  matters,  its 
specific  gravity  is  high,  and  its  watery  portion  is  less  than 
usual  The  globules  are  abundant,  and  the  proportion  of 
albumen  and  fibrin  somewhat  higL  Hence  the  beneficial  effect 
of  blood-letting  in  these  cases ;  the  fact  itself  has  long  been 
known,  but  it  derives  an  additional  sanction  from  a  study  of 
the  alterations  of  the  blood. 

In  diseases  of  the  valves  and  orifices  complicated  with 
hypertrophy,  the  blood  undergoes  a  change  in  the  opposite 
direction.  In  proportion  as  the  disease  progresses,  as  the 
local  symptoms  become  aggravated,  and  more  especially  as  the 
oedematous  infiltration  increases,  the  solid  constituents  of  the 
blood  diminish  in  quantity,  and  its  specific  gravity  falls.  The 
decrease  of  the  fibrin  and  albumen  is  considerable :  that  of  the 
globules  being  somewhat  less  so. 

What,  then,  we  may  ask,  is  the  cause  of  so  great  a  change 
in  the  composition  of  the  blood  ?  Is  it  to  be  attributed  to  the 
mechanical  impediment  ofiered  to  its  free  circulation  ?  or,  what 
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appears  to  us  more  probable,  must  it  be  sought  for  in  the  im- 
poverishmont  produced  by  the  escape  of  the  fluid  constituting 
the  dropsy,  and  by  the  energetic  measures  usually  taken  to 
combat  this  terrible  accident  ?  Whatever  be  the  answer,  it  is 
not  the  less  certain  that  this  modification  of  the  blood  deserves 
our  utmost  consideration,  and  should  dictate  certain  thera- 
peutic rules.  In  the  first  pLace,  the  decrease  of  the  globules 
indicates  the  propriety  of  administering  the  preparations  of 
iron.  Indeed,  it  has  long  been  known  that  the  feiTuginous 
salts  are  productive  of  the  best  effects  in  many  coses  of  organic 
heart  disease :  they  must  not,  however,  be  given  indiscrimi- 
nately. 

The  decrease  of  the  albumen  suggests  the  employment  of 
cinchona.  The  cachectic  tinge  of  the  skin  and  the  dropsy, 
constituting  the  standard,  as  it  were,  by  which  this  decrease 
may  be  measured,  it  is  by  them  that  we  must  be  guided  in  the 
administration  of  this  therapeutic  agent. 

As  regards  the  decrease  of  the  fibrin,  it  more  especially  in- 
dicates the  necessity  for  a  frequent  use  of  animal  food  of 
easy  digestibility.  We  know,  in  fact,  that  many  practitioners 
prescribe  such  a  regimen  in  this  class  of  diseases,  A  know- 
ledge of  the  changes  taking  place  in  the  blood  adds  fresh  force 
to  such  a  recommendation,  and  enables  us  to  insist  still  further 
upon  the  adoption  of  these  measures. 
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Diseases  of  the  spinal  cord,  giving  rise  to  paraplegia  at  a, 
certain  stage  of  their  existence,  generally  run  a  chronic  course, 
and  rarely  occur  in  hospitals  under  circumstances  which  neces- 
sitate the  employment  of  general  bleeding. 

For  this  reason  we  have  deemed  it  expedient  to  seize  every 
opportunity  which  might  present  itself  of  making  as  complete 
an  analysis  of  the  blood  as  possible,  both  in  diseases  of  the 
cord  and  in  the  complications  which  occur  in  such  cases. 
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We  have  thus  been  enabled  to  collect  the  results  afforded  by 
twelve  analyses  of  the  blood  drawn  from  nine  males,  all  of 
whom  were  bled  once,  and  three  twice. 

Our  materials,  however,  not  being  sufficiently  abundant  to 
generalize  upon  the  results  thus  obtained,  we  shall  content 
ourselves  with  as  succinct  a  summary  as  possible. 

1.  Two  females,  the  one  aged  eighteen,  the  other  forty-two 
years,  were  bled  during  the  progress  of  a  disease  of  the  ver- 
tebrae, which  had  produced  deformity,  and  almost  complete 
paralysia 

These  two  patients  were  bedridden,  their  constitution  had 
undergone  a  marked  deterioration,  and  they  were  much  ema- 
ciated. In  both,  the  blood  contained  less  solid  matters  than  in 
health,  and  presented  all  the  characteristics  of  the  ansemic 
condition. 

Analysis  of  1000  grammes  of  blood. 


A  «Annoia  A  female,  42  years  of 

18  ye^n  ^f  ^  bronchitio 

compHcatioo. 


of  ftgd. 


Water          ....  819.2  833.2 

Globules       ....  94.0  78.0 

Solid  matters  of  the  serum  .  84.1  83.0 

Fibrin          ....  2.7  6.0 

Analysis  of  1000  grammes  of  serum. 

Water  ....  906.9  908.6 

Solid  matters       .        .        .  93.1  91.4 

2.  A  man,  fifty-six  years  of  age,  died  of  paraplegia  symp* 
tomatic  of  a  disease  of  the  cord,  which  developed  itself  with 
great  rapidity.  The  affection  ran  through  its  entire  course  in 
from  thirty  to  forty  days,  reached  the  superior  extremities,  and 
at  last  caused  death  by  paralysis  of  the  muscles  of  respiration. 
This  man  was  bled  five  days  previous  to  his  decease,  and  the 
analysis  of  the  blood  drawn  was  as  follows : 

Analysis  of  1000  grammes  of  blood. 

Water 783.5 

Globules     .        .        .        .        .        .        .        .  124.0 

Solid  matters  of  the  serum                           .  89.1 

Fibrin 3.4 

13 
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Analysis  of  1000  grammes  of  serum. 

Water 897.9 

Solid  matters  of  the  serum  ....         102.1 

At  the  autopsy  we  merely  discovered  a  congested  state  of 
the  spinal  marrow,  without  a  trace  of  ramollissement  or  of 
organic  lesion. 

3.  Five  other  individuals  sufiering  from  disease  of  the  cord, 
and  presenting  the  symptoms  usually  observed  in  such  cases, 
were  bled,  and  in  two  the  bleeding  was  repeated.  Of  these 
five,  the  two  first,  one  aged  twenty-six,  the  other  forty-five 
years,  were  affected  with  complete  paraplegia,  which  rendered 
them  unable  to  leave  their  bed :  they  were  both  bled  on  ad- 
mission. The  third  case  was  that  of  a  woman  forty  years 
of  age,  who  presented  symptoms  of  myelitis  and  chronic 
ramollissement  of  the  cord.  The  remaining  four  analyses  were 
made  of  the  blood  drawn  from  a  man  aged  thirty-three,  and  a 
woman  aged  forty-six  years ;  both  were  affected  with  par 
raplegia,  dependent  on  chronic  myelitis.  The  majority  of 
these  patients  were  completely  bed-ridden,  and  their  constitu- 
tion appeared  much  debilitated. 

We  subjoin  a  table,  shewing  the  analysis  of  the  blood  in 
these  seven  cases ; 

Analysis  of  1000  grammes  of  blood, 

A  male,      A  malo.      A  female,     A  male,  aged  88.     A  female,  age  40. 
age  40.        ago  15.  ago  40.        j^^  ^y     2n^\S.    lat  VS.    2iid  VS. 

Water  .  .  826.6  804.4  799.5  789.3  903.6  916.4  952.8 
Globules  .  .  78.2  89.2  111.0  129.3  108.6  110.6  75.6 
Solid  matters) 
of  the  serum ) 
Fibrin        .        .        6.0  5.0  3.8  2.4        3.0        3.0        2.6 


90.3       104.4        85.7        86.4      70.0      70.3      69.0 


Analyses  of  1000  grammes  of  serum. 

Water        .        .    901.5      888.0      904.6      907.9    904.0    921.6    925.1 

Albumen   .         .      89.4        87.3  \  80.9      86.7       68.9      68.8 

Extractive  and]  I       95.5 

fatty  matters,       11.1         24.5 1  11.2        9.3        9.6        9.1 

and  salts       . )  / 

Sp.  gr.  of  serum  1030.6     1033.8     1030.0    1026.7  1028.9  1025.0  1023.1 

4.  In  the  ninth  and  last  case,  that  of  a  man  thirty-six  years  of 
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age,  and  of  robust  constitution,  bled  twice  on  alternate  days, 
on  account  of  two  violent  attacks  of  intermittent  tetanus  of 
the  extremities,  attended  with  acute  pain;  we  obtained  the 
following  results : 

Analyses  of  1000  grammes  of  blood. 

1st  Bleeding.         3nd  Dloeding. 

Water 797.3  824.2 

Globules 114.3  93.1 

Solid  matters  of  the  serum    .  84.3  78.6 

Fibrin 4.1  4.1 

Analysis  of  1000  grammss  of  serum. 

Water 904.4  913.8 

Albumen 85.8  76.6 

Extractive  and  fatty  matters        .  9.8  9.6 

Specific  gravity  of  the  serum  1039.0  1025.7 

Such  were  the  results  afforded  by  the  analysis  of  twelve 
specimens  of  blood,  drawn  from  nine  persons  suffering  from 
disease  of  the  spinal  cord.  They  may  be  sunmied  up  as 
follows : 

When  disease  of  the  cord  is  attended  with  paraplegia,  we 
generally  find  a  marked  decrease  of  the  globules,  proportionate 
to  the  advanced  stage  of  the  disease  and  to  the  debility  of  the 
patient.  In  some  of  our  cases,  the  proportion  of  globules  was 
even  less  than  in  chlorosis,  and  yet  no  beUows  murmur  was 
audible  in  the  carotids.  At  the  second  bleeding,  the  decrease 
of  the  globules  became  still  more  marked,  the  appetite  of  the 
patients,  however,  remained  for  the  most  part  unimpaired,  so 
that  this  condition  of  the  blood  must  be  attributed  to  the 
influence  of  the  disease  itselT,  and  not  to  a  restricted  diet. 

The  proportion  of  fibrin  was  sometimes  natural ;  at  other 
times,  owing  to  intercurrent  attacks  of  inflammation,  it  rose 
as  high  as  5.4. 

The  specific  gravity  of  the  serum  was  generally  high :  it 
almost  always  contained  a  large  proportion  of  solid  matters, 
alike  rich  in  albumen,  extractive  and  fatty  matters. 

Before  passing  on  to  an  examination  of  the  blood  and  serum 
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in  other  diseases,  we  must  allude  to  certain  exceptional  cases  of 
cerebral  affeotion,  in  which  an  analysis  of  these  fluids  was  made. 

1.  In  a  female,  long  tlie  subject  of  incomplete  hemiplegia, 
two  bleedings  were  practised  at  short  intervals,  with  the  view 
of  warding  off  an  anticipated  recurrence  of  apoplectic  aymp- 
toms;  1000  parts  of  serum  afforded  in  the  first  bleeding 88,2  ; 
in  the  second,  85.5  parts  of  alhiimtin  ;  and  in  each,  a  large  pro- 
portion of  extractive  and  fatty  matters,  etc,  12.7  and  10.5. 

2.  A  man  under  somewhat  similar  circumstances,  aOected 
with  hemiplegia  of  several  months  duration,  and  in  whom  a 
renewal  of  the  attack  was  feared,  being  bled,  1(100  parts  of 
serum  were  found  to  afford  909  of  water  and  91  of  solid 
matters, 

3.  A  young  female,  twenty-eight  years  of  age,  presented  all 
the  symptoms  of  circumscribed  encephalitis,  characterized  by 
complete  paralysis  of  motion  and  sensation  of  the  left  side  of 
the  face,  of  the  upper  part  of  the  trunk  and  of  the  left  arm,  hut 
with  only  slight  paralysis  of  motion  of  the  left  leg ;  there  was, 
moreover,  high  fever.  Bleeding  was  practised  on  four  occa- 
sions, after  each  of  which  the  serum  became  more  and  more 
unpoverished,  as  is  shewn  by  the  following  table : 

Analysis  of  1000  grammes  of  hlood. 


AnalyxU  d/"1000  <?i 
Water   .         .         .       lKi3.fi 
SoliJ  matters         .         !J(i.4 


ARTICLE  XII. 

<)F  THE  COMPOSITION  OF  THE  BLOOD  IN   TUBEKCULAR   DISEASE 
OF   THE   LUNGS. 

The  modifications  which  the  blood  undergoes  in  tubercular 
disease  of  tlie  lungs,  have  long  been  a  subject  upon  which 
[ihysiciaiis  have  exercised  their  imaginative  powers,  and  many 
are  tbe  hypotheses  that  have  been  brought  forward  to  iiccoimt 
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for  tlie  primary  cause  giving  rise  to  the  developineiit  of  this 
accidental  pi-oduct  in  the  organism.  It  is  not,  howerer,  until 
we  anive  at  the  researches  of  MM.  Andral  and  Oavarret,  that 
wo  find  the  analysis  of  the  blood  affording  positive  information 
on  the  subject.  Without  pretending  to  discover  the  primary 
cause  of  tubercle,  or  to  assign  any  special  reason  for  its  deve- 
lopment, these  experimenters  have  established  the  fact,  that  in 
pulmonary  phthisis  the  blood  undergoes  a  twofold  cLanga 

The  first  consists  of  a  decrease  in  the  proportion  of  the 
globules ;  this  decrease,  wliich  occurs  at  the  commencement  of 
the  disease,  continues  up  to  the  fatal  termination,  "  Thus," 
says  professor  Andral  (Tnnt/  tl'H/matologie,  p.  171),  "the 
"  condition  of  the  blood  which  coincides  with  the  earliest 
"  stage  of  tubercular  phthisis,  and  which,  in  all  probability, 
•'  precedes  the  actual  manifestation  of  the  disease,  is  analogous 
"  to  that  general  condition  of  the  blood  which  we  meet  with 
"  in  all  cases,  where,  from  some  canse  or  other,  the  vital  powers 
"  have  lost  their  energy."  The  next  change  noticed  by  these 
authors  is  an  increase  of  the  fibrin,  occurring,  however,  only 
when  the  parts  adjacent  to  the  tubercular  deposit  take  an 
inflammatory  action. 

Of  these  two  modifications  of  the  blood,  the  first  precedes 
the  development  of  the  tubercle,  and  is  its  constant  con- 
comitant The  second,  on  the  contrary,  is  but  a  consequence 
of  the  deposition,  and  is  due  to  an  inflammatoiy  complication 
occunin^  in  the  tissues  which  surronnd  the  morbid  prodnct. 

Not  lung  since,  M  Felix  Boudet  having  stated,  in  a  commu- 
nication read  before  the  Academy  of  Medicine,  that  he  had 
found  a  large  amount  of  fatty  matter,  and  especially  of  eho- 
lesterine,  in  the  tubercles,  as  well  as  in  the  liver  of  phthisical 
patients,  when  this  organ  was  the  seat  of  fatty  degeneration ; 
propounded  a  theory  which  appeared  to  reconunend  itself  to 
the  judgment  of  those  members  who  were  commissioned  to 
report  upon  the  communication  in  question.  According  to 
these  views,  the  blood  of  phthisical  individuals  contains  an 
excess  of  fatty  matters. 

We  have  ourselves  analyzed  the  blood  in  thirty-two  cases  of 
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pkttiisis.  In  Bizteen  of  these  a  complete  analysis  was  made  ; 
in  the  remainder,  the  albumen  of  the  serum  was  alone  made 
the  object  of  inTestigatiou  by  means  of  the  polarimeter. 


Analysis  of  1000  grn 


!  of  bluod  in  sixteen  cases  ofphihis 


122.7 

103.6 

4.2 

3.6 

0.171 

U.IOO 

1.271 

o.n5c 

thcr  to  the  water  or  to 

iixtem  cases 

n/phthit 

102(i.3 

1020.3U 

75,0 

72.10 

Specific  gnrit;  of  the  blood  10d6.7 

Globule*        ....  125.0 

Fibrin 4.8 

Chokslerine  0,134 
Animal  soup 
(In  this  table 

the  albumen.) 

Analysis  of  1000  grammes  ofserttm  in 
Specific  gmvity  of  tho  aerum  1028.0 
Pure  albumen       .  7fi.2() 


We  may  thus  sum  up  the  characteristics  of  the  blood  in 
tubei'cular  disease  of  the  lungs. 

At  the  very  commencement  of  phthisis,  when  uncomplicated, 
the  compositioa  of  the  blood  presents  nothing  unusual ;  as  the 
disease  progresses,  however,  and  the  softening  of  the  tubercular 
matter  becomes  attended  with  certain  inflammatoiy  complica- 
tious,  such  as  pneumonia,  bronchitis,  and  pleurisy,  tbe  blood 
undergoes  changes,  veiy  similar  to  those  which  occur  in  tho 
phlegmasiie.  The  decrease  of  the  globules,  however,  is  more 
rapid  and  marked 

Under  the  influence  of  hremoptysis,  or  of  protracted  diar- 
rhcea,  the  globules  continue  to  decrease,  and  often  fall  to  a 
very  low  figure. 

When  phthisical  jiatients  are  bled,  the  bloud  is  found  to  be 
remarkably  deficient  in  globules ;  it  is  difficult,  however,  to 
say  whether  this  decrease  ia  to  be  attributed  to  the  bleeding, 
or  to  the  progress  of  the  disease. 

In  this  disease,  the  snpoiufied  fatty  matters  of  the  blood 
decrease,  perhaps,  more  than  in  any  other ;  whether  as  the 
result  of  the  disease,  or  of  the  previous  bleedings,  Wt*  are  far, 
tltereforc,  &om  finding  an  excess  of  fatty  matter  in  this  lluid. 
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In  the  ni^ority  of  aomewhat  advauced  cases  of  pfathisia, 
there  exists  a  true  ancemic  condition,  i.e.  a  diminution  of  the 
total  mass  of  blood  contained  in  the  vascular  eystem. 

Lastly,  the  proportion  of  albumen  in  the  blood  undergoes  a 
marked  decrease,  eveu  at  an  early  stage  of  the  disease. 
This  is  the  more  remarkable,  as  it  may  be  attributed,  not  in- 
deed to  a  restricted  regimen,  as  in  acut«  disease,  for  to  this 
phthisical  patients  are  not  subjected,  but  to  the  tubercular 
a  Section  itsel£ 

The  composition  of  the  blood  in  phthisis,  shews  with  what 
facility  the  deterioration  of  thia  fluid  may  take  place,  whether 
spontaneously  or  under  the  influence  of  blood-letting,  lliis 
latter  measure  niuut,  therefore,  be  used  with  great  caution  in 
those  cases  where  inflammatory  action  is  not  well  marked. 


ARTICLE  XIII, 
OF  THE  BLOOD  IN  JArNDlCE. 

Jaundice,  considered  simply  with  reference  to  the  composi- 
tion of  the  blood,  may  present  itself  under  two  very  diflereut 
conditions,  which  it  is  of  great  importance  to  distinguish.  In 
a  certain  number  of  cases,  there  is  an  overflow  of  bile,  conse- 
quent upon  increased  secretion,  and  this  occurs  simultaneously 
with  the  jauwiice.  In  others,  on  the  contraiy,  there  is  a  re- 
tention of  bile,  due  to  some  obstacle  situated  in  the  course  of 
the  biliary  ducts,  such  as  calculi,  etc.,  or  to  some  peculiAr 
condition,  perhaps  spasmodic,  which  aS'ords  no  indication  of 
morbid  cliange  after  death,  and  which  constitutes  what  is 
termed  simple  jaundice.  In  this  last  class,  the  pale  colour  of 
the  fieces  indicates  suppression,  or  at  least  considerable  dimi- 
nution, of  the  biliary  secretion. 

In  the  first  class  of  cases,  viz.,  those  in  which  a  bilious  flux 
co-exiat«  with  jaundice,  the  fatty  matters  of  the  blood,  and 
more  especially  those  which  are  found  in  the  bUe,  undei^  no 
niodiflcatioa  This  we  have  had  an  opportnnity  of  ascert^ning 
on  two  occasions. 
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In  the  second  cat^oiy,  viz.,  where  theie  is  either  a  dimina- 
tion  or  a  suppression  of  the  biliary  secretion  with  clay-colouretl 
fsBces,  the  more  impoitant  constituents  of  the  bile,  previously 
existing  in  the  blood,  are  not  eliminated  by  the  liver,  faut 
becoming  concentrated  In  that  fluid,  are  there  found  in  large 
quantity. 

1.  There  is  thus,  jaundice ,  with  hypersecretion  of  bile,  and 
an  escape  of  that  fluid  by  the  intestines.  We  possess  notes  of 
two  such  cases. 

The  first  relates  to  a  man  suffering  from  congestion  of  t 
liver  and  possibly  from  hepatitis  in  its  early  stage,  complicate 
with  slight  enteritis  and  bilious  diarrhoea ;  there  was  fevei 
moreover,  and  very  marked  jaundice.     The  blood  presented  a 
those  characters  which  we  have  s[ioken  of  under  the  head  t 
the  phlegmasiie.     The  fatty  matters,  however,  were  rather  lesa  | 
abundant  than  naual :  their  proportion  being  represented  by 
1,406;  the  seroUne  was  scanty,  U.OOd ;  the  cholesterine  had 
rather  increased,  as  is  generally  the  case  in  acute  diseases,  es- 
pecially in  the  pMegmasiee,  0,234' ;  the  proportion  of  ttapoui£ed 
matters  was  natural 

The  second  ease  is  very  similar  to  the  last,  with  the  excep- 
tion of  there  being  no  inflammatory  complication.  It  is  that 
of  a  lad,  aged  nineteen  years,  labouring  for  some  time  under 
bilious  diarrhtea,  with  feverish  symptoms  and  well  marked 
but  recently  developed  jaundice.  Au  analysis  of  the  blood  of 
this  patient  shewed  a  slight  decrease  of  the  globules  (Ittli) ;  a 
healthy  proportion  of  albumen  (71.4)  and  flbrin  (2.3) ;  a  fair 
amount  of  fatty  matters ;  a  very  small  quantity  of  seroline ; 
a  great  abundance  of  cholesterine  (0,79Sj ;  animal  soap  (2.032). 
To  what  cause  ai'e  we  to  attribute  the  large  proportion  of 
cholesterine?  How  and  wherefore  did  it  accumulate  in  tbe 
blood  in  spite  of  the  bilious  diarrhoea  ?  The  question  does  not 
admit  of  a  ready  answer. 

2.  There  h  jaundice,  with  diminution  or  suppression  of  the 
biliary  secretion,  and  pale  clay-^oloured  evacuations,  lliis  is 
termed  simple  jaundice,  and  here  we  have  not  merely  an  accu- 
mulation of  cholesterine  in  the  blood,  but  of  the  olher  fatty 
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matters  likewise.  We  have  proofe  of  tiiis  afforded  by  an  analysis 
of  that  fluid  in  several  cases  of  simple  janndlce.  These  we 
have  comprised  in  two  separate  series,  the  first  containing  two 
cases,  ill  which  the  fatty  matters  of  the  lilood  were  most  care- 
fully investigated.  The  second  containing  eight  eases,  in  which 
an  examination  of  the  fatty  matters  was  dispensed  with  in 
favour  of  the  albumen,  fibiin,  and  globulea. 

First  Series. — The  first  ease  is  that  of  a  young  man,  twenty- 
three  years  of  age,  afl'ected  with  simple  non-febrile*  jaundice, 
which  had  commenced  three  days  before  admission,  as  the 
result  of  an  attack  of  indigestion.  There  was  constipation. 
with  clay-coloured  fwces.  An  analysis  of  the  blood  gave  the 
following  results:  water  7-lO-50!> ;  globules  very  abundant 
( I  (H.3 ;  this  waa  the  highest  number  we  have  ever  met  with 
in  our  analyses), — We  may  remark,  that  the  patient  presented 
no  indication  of  plethora,  nor  waa  there  any  derangement  of 
the  neiTous  system. — The  fibrin  was  somewhat  diminished 
(1.9) ;  the  albumen  likewise  (fiti.3) ;  the  fatty  matters  were 
very  abundant  (3.()i(i),  being  more  than  doubled.  Thus :  the 
sei'oline  gave  0.070 ;  the  cholestenoe,  0.897 ;  and  the  animal 
soap,  2.079.  We  know  that  the  fatty  acids  of  which  the  latter 
is  composed,  are  likewise  found  in  the  bUe  in  combination  with 
soda.     The  salts  presented  nothing  nnuaual 

The  second  case  is  that  of  a  young  man,  twenty-four  years 
of  age,  a  baker  by  trade,  and  of  tolerably  strong  constitution. 
He  was  attacked  by  jaundice,  without  heat  of  skin  and  with  a 
slow  pulse  (56) ;  as  in  the  former  instance,  the  disease  set  in 
after  a  fit  of  indigestion.  There  was  no  complication.  An 
analysis  of  the  blood  gave  the  following  results  :  the  proportion 
of  water  was  natural ;  the  globules  abundant,  but  within  the 
limits  of  health  (145) ;  the  fibrin  likewise  (2.35) ;  the  albumen 
had  fallen  to  60  ;  the  fatty  matters  were  still  more  abundant 
than  in  the  preceding  case  (4.176),  and  were  thns  distributed : 
seroUne  very  abundant  (0.128) ;  cholesterine,  likewise  (0.942) ; 
aniumi  soap  (3.105);  the  salts  presented  nothing  worthy  of 
notice. 
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From  the  analyeea  of  these  cases  we  may  draw  the  foUowiag 
conclusions ; 

In  simple  or  complicated  jaundice,  accompanied  by  biliary 
flux,  the  fatty  matters  are  either  found  unaltered,  or  concen- 
trated in  the  blood,  as  in  the  second  series  of  cases ;  there  is. 
however,  no  increase  of  the  saponified  fatty  acida 

In  simple  or  complicated  jaundice,  with  dimintitioD  or  sup- 
pression of  the  biliary  secretion  (retention),  there  is  concentra- 
tion of  the  fatty  matters,  more  especially  of  the  eholesterine 
and  saponified  fatty  acids,  all  of  which  are  essential  cousti- 
tuenta  of  the  bile.  We  may  add,  that  the  serum  presents  a 
strong  tinge  of  bile,  equally  indieatiTe  of  the  presence  of  the 
biliary  colouring  matter  in  that  fluid,  or  rather  of  its  concen- 
tration there :  for  we  believe  that  this  colouring  matter  is  of  a 
umilar  nature  to,  if  it  be  not  identical  with,  that  of  the  serum 
of  the  blood. 

Second  Series. — Analyses  of  eight  cases  of  simple  jaundice. 

Analy»U  of  lOUO  gratnmea  of  blood. 

MeKC  Muln>o.  ilUilnm. 

Specific  gMTity  of  the  blood  1066.82  IWl.OS  1052.00 

W»ler 774.90 

Globules       ....  139.38  1M.21  117.S1 

Solid  nutters  of  the  »erum   .  81.21  SS.GH  7-1.CI3 

Fibrin          ....  4,45  7.00  2.43 

Analysit  nf  1000  grammes  of  serum. 
Specific  gnvlt;  of  the  gerum    1026.70        1030,05        1023.80 
Water  ....      It0(i.4(i 

Albumaa      ....        76.83  80.25  70.15 

Estractivo  matters  and  salts         16.71  23.11  11.12 

A  detailed  analysis  of  each  case  affords  the  following  results : 
Tiie  Ghbuiea. — In  two  cases  the  proportion  of  globules  was 
above  150  per  IIWO;  in  three  others  it  varied  from  140  to 
150 ;  and  in  the  last  three  cases  &om  12U  to  l^U. 

It  followB,  therefore,  that  in  simple  jaundice,  the  globules 
either  remain  within  the  limits  of  health  or  tend  to  Jncreaee, 
suice  in  flve  cases  out  of  eight  they  exceeded  the  physiological 
standard. 
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The  Fibrin. — In  three  cases  it  oscillated  between  6  and  7 ; 
in  three  between  3.5  ;  and  in  two  between  2  and  3. 

We  have  here  a  similar  change  to  that  which  takes  place  in 
the  case  of  the  globules,  viz.,  that,  in  the  majority  of  cases  of 
jaundice  without  inflammatory  complication,  the  fibrin  in- 
variably tends  to  increase,  and  to  exceed  its  physiological 
limita 

The  Albumen  of  the  Serum, — In  two  cases  its  proportions 
were  above  80  parts  per  1000 ;  in  three  cases  it  varied  from 
75  to  80  ;  and  in  three  others  from  70  to  75  ;  in  other  words, 
the  quantity  of  albumen  did  not  exceed  the  standard  of  healtL 

We  may  thus  sum  up  the  modifications  of  the  blood  in 
simple  jaundice : 

a.  Specific  gravity  of  the  blood,  high ; 

6.  Specific  gravity  of  the  serum,  normal ; 

c.  The  proportion  of  globules  either  normal  or  much  in- 
creased ; 

d.  The  same  with  regard  to  the  fibrin  ; 

e.  Lastly,  a  healthy  proportion  of  albumen  ; 

We  are  unable  to  draw  any  distinct  practical  inferences 
from  these  resulta  Were  it  not,  however,  that  in  the  great 
majority  of  cases,  jaundice  disappears  spontaneously,  we  should 
feel  inclined  to  recommend  venesection  as  a  means  of  reducing 
the  proportion  of  albumen  and  fibrin. 


ARTICLE  XIV. 

OF  THE  BLOOD  IN  EMPHYSEMA  OP  THE  LUNCa 

It  might  not  be  uninteresting  to  ascertain  the  composition  of 
the  blood  in  idiopathic  emphysema  without  bronchitic  complica- 
tion, since  the  habitual  impediment  to  the  circulation  which 
exists  in  these  cases,  must  of  necessity  exercise  a  certain  in- 
fluence upon  the  composition  of  that  fluid.  We  have  not, 
however,  made  an  analysis  of  the  blood  in  this  disease,  nor  are 
we  aware  of  its  having  ever  been  made ;  our  own  researches  in 
this  direction  have  merely  had  reference  to  the  amount  of 
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pure  albumen  contained  in  the  serum  of  twenty-five  emphyse- 
matous individuals  in  whom  venesection  had  been  practised. 
Thus: 

Amount  of  albumen  contained  in  1000  parts  of  serum,  as 
ascertained  by  the  albuminimeter. 

Meai).  Maxima.  Minima. 

74.34  92.62  63.82 

We  here  notice  a  decrease  of  the  albumen,  occurring  irre- 
spective of  a  restricted  regimen.  The  alterations  of  the  blood 
in  emphysema  are,  however,  as  yet  unknown,  and  the  results 
obtained  by  means  of  the  albuminimeter  afford  no  pathological 
data. 


AETICLE  XV. 

OF  THE  BLOOD  IN  LEUCOCYTHEMLA 

This  disease  consists  of  an  increase  in  the  proportion  of  the 
white  globules  of  the  blood.  It  appears  to  be  connected  with 
an  hypertrophied  condition  of  the  spleen,  and  is  attended  with 
a  considerable  degree  of  marasmua 

Virchow  (of  Wurtzburg)  was  the  first  to  establish  clearly 
the  existence  of  this  modification  of  the  blood,  in  a  memoir 
published  in  1845.  His  views,  however,  were  more  fully  de- 
veloped in  two  subsequent  memoirs,  published  in  1846  and 
1847* 

In  the  same  year.  Puller,  at  St  George's  Hospital,  London, 
likewise  noticed  a  disease  characterized  by  the  presence  in  the 
blood,  of  a  large  number^  of  white  globules,  similar  to  tlie 
white  globules  of  the  blood,  and  which  were  associated  with 
an  hypertrophy  of  the  spleen. 

Drs.  Walshe  and  Parkes  of  London,  and  Dr.  Bennett  of 
Edinburgh,  have  confirmed  these  observationa 

According  to  this  last  observer,  the  lesions  which  correspond 


♦   The  priority  of  discovery  appears  due  to  Professor  Bennett  of 
Edinburgh.    (Trails.) 
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to  an  increase  of  the  wbito  globules,  as  ascertaiued  by  the 
microscope,  are  :  a.  hypertrophy  of  the  spleen,  which  is  always 
present ;  6.  an  occasional  abnormal  development  of  the  liver, 
and  c.  a  morbid  enlargement  of  the  lymphatic  ganglia. 

As  regards  the  etiology  of  the  disease,  we  may  remark,  that 
the  above-mentioned  authors  all  notice  the  absence  of  inter- 
mittent fever, — ^a  singular  fact,  when  taken  in  connexion  with 
the  invariable  enlargement  of  the  spleen. 

According  to  M.  Leudet,  who  has  written  an  excellent  article 
on  this  subject  in  the  Gazette  MMiaile,  1853,  p.  365,  the 
symptoms  of  this  disease  may  lie  divided  into  three  groups : 
1.  Those  which  usher  in  the  malady  ;  2.  Those  which  charac- 
terize its  ascensive  period ;  and  3,  Those  of  the  fully  formed 
disease.  The  first  of  these  are  loeal ;  the  development  of  the 
glandular  organ  takes  place  per  ae,  without  sympathetic  dis- 
turbance of  other  organs ;  to  this  suceeed  certain  cachectic 
phenomena,  marked  by  the  occurrence  of  general  debility,  and 
subsequently  by  chlorotic  symptoms,  n-ith  vascular  murmurs, 
hEemorrhage  from  the  mucous  membranes,  and  more  or  less 
dyspncea.  The  fatal  termination  is  generally  the  result  of 
some  intestinal  complication. 

M  Leudet  conceives  it  almost  always  possible  to  diagnose 
the  disease  during  lifetime.  Vogel,  in  the  case  which  he  lias 
published,  appears  to  have  recognized  this  condition  of  the 
blood  by  microscopical  and  chemical  inyestigation,  previous  to 
tho  death  of  the  patient. 

M.  Leudet  has  appended  to  the  history  of  the  disease  in 
question,  a  very  singular  case  of  leucocjrthemia,  to  which  wo 
refer  the  reader  (loc.  cit). 

In  the  case  mentioned  by  Vogel,  numerous  white  globules 
were  found  in  the  blood. 

The  proportion  of  water  was  greater  than  usual :  815.8. 

That  of  the  globules  was  less,  viz.,  97.+. 

The  fibrin  was  more  abundant  than  in  health  :  4,4li, 

The  solid  matters  of  the  seium  had  undergone  a  trilling 
increase:  82.3, 

M.  Barthe  has  lately  obsei-ved  a  case  of  leucocythemia  at 
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the  Beaujon  hoepHaL  The  symptoms  were  those  of  well 
marked  cachexia,  with  epistaxia  rocurring  at  frequent  intervals 
ap  to  the  fatal  termination. 

In  hia  work  on  leucocythemia,  Dr,  Bennett  endeavours  to 
establish: 

1.  The  connexioD  between  the  red  and  white  globules ; 

2.  The  seat  of  origin  of  the  white  globules ; 

3.  Their  use. 

The  following  are  the  concluaions  at  which  he  arrives : 

■'  1.  The  white  corpuscles  of  the  blood  in  the  vertebrate 
"  animals  are  formed  in  the  glandular  Ijrmphatic  system.  In 
"  the  current  of  the  circulation,  the  majority  of  the-se  globules 
"  acquire  a  red  colour  by  some  process  as  yet  unknown. 

"  2.  In  the  mammiferK,  the  glandular  lymphatic  system 
"  comprises ;  the  spleen,  the  thymus  gland,  the  thyroid  gland, 
"  the  supra-renal  capsules,  the  pituitary  and  pineal  glands, 
"  and  the  lymphatic  ganglia; 

"  3.  In  fish,  reptiles,  and  birds,  the  red  globules  are  nn- 
"  cleated  cells  developed  in  these  glands.     lu  the  mammifera^  1 
"  they  are  free  nuclei,  originally  formed  in  these  same  gland^ 
"  and  sometimes  developed  in  colourless  cellules. 

"  4.  In  certain  hypertrophic  conditions  of  the  Ijrmphatic 
"  glands,  their  cellular  elements  increase  to  a  considerable 
"  extent,  enter  the  circulation,  and  thus  constitute  an  increase 
"  of  the  colourless  globules,  termed  leucocythemia" 

We  content  ourselves  with  a  mere  statement  of  the  theory, 
not  having  witnessed  any  examples  of  the  disease  in  question. 

MM.  Charcot  and  Robin  have  also  published  a  case  of  leuco- 
i^hemia  (noticed  by  them  at  the  Charit^  Hospital.  Paris),  in  the 
Oazette  Medicate,  1853,  p.  430.  It  resembles,  in  a  great  mear 
sure,  those  previously  observed. 

A  roan,  forty-five  years  of  age,  a  house-painter  by  trade, 
well  formed  and  of  a  good  constitution,  was  admitted  into  the 
hospital  on  the  I8th  of  April.  1S53. 

His  previous  health  had  generally  been  good.  On  two  occa- 
sions he  had  been  aifected  with  venereal  symptoms,  hut  never 
with  inteimittent  fever  or  saturnine  poisoning. 
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During  the  year  preceding  his  odmission,  he  experieiice<l 
severe  afflictions,  which  affected  bis  intellect. 

His  appetite  was  bad,  and  his  stomach  irritable ;  there  was 
ninch  emaciation,  with  considerable  irritability  of  the  nervous 
system. 

On  admissiou,  the  symptoms  observed  were  as  follows: 
yellow  tinge  of  the  integuments,  intermittent  bellows  murmur 
in  the  vessels  of  the  neck,  emaciation,  and  great  irritability. 

The  pulse  was  regular,  and  there  were  no  feverish  symptoms. 

The  respiration  was  natural 

Appetite  tolerable,  but  digestion  bad ;  no  vomiting  or  di- 
al rliiBa. 

An  e.iamination  of  the  abdomen  shewed  the  liver  to  be 
mttaral  in  point  of  size,  and  the  spleen  to  be  the  seat  of  a 
considerable  enlargement. 

On  the  U)tb,  SOtb,  and  21st  of  April,  the  patient  ate  with 
tolerable  appetite,  and  appeared  calm  duiing  the  day,  but  was 
veiy  restless  at  night. 

On  the  22nd,  at  ten  P.M.,  he  contrived  to  baffle  the  vigilance 
of  the  nurse,  and  throwing  himself  down  a  flight  of  stairs,  died 
a)>ont  an  hour  after  tlie  fall. 

The  autopsy  shewed  that  the  immediate  cause  of  <leath  was 
a  fracture  of  the  cranium,  with  depression  of  the  right  parietal 


The  only  organic  lesion  discoverable  was  an  enlargement  of 
the  spleen.  Its  colour  resembled  that  of  a  healthy  liver ;  it 
contained  but  little  blood,  and  to  the  naked  eye  presented  no 
textural  modification. 

We  would  here  remark  that,  in  this  ease,  there  was  no 
hypertrophy  of  the  liver  or  lymphatic  glands ;  that  the  intes- 
tinal symptoms  were  but  slightly  marked ;  and  that  no  indica- 
tion of  serous  effusion  could  be  detected. 

We  refer  the  reader  to  the  Gazette  Midicak  for  the  details 
of  this  case,  conceiving  it  necessary  to  quote  here,  merely  that 
which  relates  to  the  composition  of  the  blood. 

"  State  of  the  blood. — The  blood  fonnd  in  the  right  ventricle 
■'  was  of  a  mahogany  or  rather  of  a  brick-red  colour  ;  it  was 
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"  fluid,  turbid,  and  appeared  to  be  raised  up  with  amaU  white 
"  corpuaclee,  scarcely  perceptible  by  the  naked  eye  ;  it  eon- 
"  tained,  moreover,  a,  number  of  whitish  clots,  some  of  which 
"  had  a  violet  tinge,  and  resembled  clots  of  curdled  milk ; 
"  theae  clots  escaped  with  the  blood,  and  did  not  adhere  to  the 
"  wall  of  the  ventricles.  The  blood  presented  the  same  cha- 
"  racteristics  throughout  the  whole  extent  of  the  vena  cava, 
"  in  the  portal  vein,  and  in  the  mesenteric  and  splenic  veina 
"  It  was  only,  however,  in  the  vena  cava  and  right  ventricle 
'■  that  large  and  numerona  clots  were  found.  In  the  portal 
■'  veins  the  blood  presented  simply  a  brick-red  hue  and  a  tuibid 
"  appearance.  Tliat  contained  iji  the  left  ventricle  was  of  a 
"  blackish  colour,  of  a  pitchy  consistence,  and  but  very  partially 
"  coagulated.  It  contained  two  or  three  clots  of  a  violet 
"  colour,  similar  to  those  found  in  the  right  ventricla  Several 
"  veins  of  the  extremities  were  opened,  but  none  were  found 
"  obliterated  by  colourless  clots." 

Microscopic  ej^amination  of  t!ie  blood  and  of  the  spleen,  by 
M.  Robin. 

"  The  blood  found  in  the  left  ventricle  contained  the  smallest 
'■  amount  of  white  corpuscles,  their  proportion  being  inferior 
"  to  that  of  the  red  globules ;  there  were  no  small  fibrinous 
"  clots,  bat  a  few  lozenge-shaped  crystals  were  found, 

"  The  blood  found  in  the  right  ventricle  was  of  a  brick-red 
"  colour,  bordering  more  upon  white  than  upon  violet ;  it 
"  contained  a  somewhat  larger  amount  of  white  than  of  red 
"  globules.  Of  these  white  globules,  some  were  free,  while 
'■  others  were  entangled  with  a  certain  number  of  red  globules, 
"  forming  small  fibrinous  clota.  Each  of  these  clots  was  oom- 
"  posed  of  a  small  mass  of  fibrin,  one  portion  of  which  presented 
"  a  well-defined  granular  fibrilloua  structure,  and  the  other  a 
"  series  of  homogeneous  layers  simply  striated. 

"  The  following  were  the  peculiar  characteristics  of  the 
"  white  globules ;  the  red  globules  presenting  nothing  ab- 
■'  normal,  require  no  special  notice. 

"  "We  shall  fii-st  describe  : 

"  *.  The  globulins  of  the  blood :  and  then 
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R  The  white  globules  properly  so  called. 

"  A.  The  Globulins, — While  relatively  speaking  scanty,  they 

"  are,  however,  far  more  numerous  than  in  health.     Thus,  as 

many  as  ten  or  fifteen  are  met  with  at  once  on  the  field  of 

the  microscope,  whilst  in  general  we  see  no  more  than  one 

or  two.     They  present,  however,  the  same  characters  as  in 

healthy  blood ;   their  diameter  is  always  from  0.005  to  0.006 

of  a  millimfetre  ;*  they  have  a  fine  granular  texture,  and  are 

"  void  of  nuclei 

"  R  The  white  Globules. — Of  these  we  distinguish  two 
"  varieties : 

1.  White  globules  which  retain  their  normal  characte- 
ristics, being  perfectly  spherical  and  finely  granular.  Some 
*'  of  these  present  a  rather  large  number  of  granulations  of  a 
"  blacker  colour,  with  a  clearer  centre  and  a  well-defined  out- 
"  line.  All  the  globules  of  this  description  possess  one  im- 
"  portant  characteristic,  which  serves  to  mark  their  healthy 
"  condition,  viz.,  the  absence  of  nucleua  Their  diameter  varies 
"  from  0.008  to  0.009  of  a  millimfetre. 

*'  2.  White  globules,  diflering  from  those  met  with  in  health 
"  by  the  presence  of  a  nucleus.  These  globules  differ  from  the 
"  preceding  in  point  of  size,  their  diameter  varying  from  0.009 
"  to  0.014  of  a  millimetre ;  many  of  them,  moreover,  have  a 
"  less  regularly  spheroidal  shape.  What,  however,  serves  spe- 
''  ciaUy  to  distinguish  them,  is  a  spherical  and  sometimes 
"  ovoid  nucleus,  the  diameter  of  which  varies  from  0.004  to 
"  0.005  of  a  millimetre.  This  nucleus  contains  minute  gra- 
"  nuleSjbut  no  nucleolus  properly  so  called.  Between  the  nucleus 
"  and  the  outer  covering  of  the  globules,  either  fine  molecular 
"  granules  are  observed,  analogous  to  those  met  with  in  healthy 
"  white  globules,  or  darker  granules  with  a  clear  centre. 

"  The  nucleated  are  much  more  abundant  than  the  non- 
"  nucleated  globules.  Acetic  acid  gives  the  nuclei  a  reddish 
"  tint,  and  when  placed  in  contact  with  the  non-nucleated 
"  white  globules,  it  produces  a  coagulation  and  separation  of 


*  A  millimetre  is  about  ^j  of  an  inch. 
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■■  their  contents  into  two  or  four  nuclei,  smaller  than  those 
"  above  deacribed ;  these  nucleoli  likewise  present  a  distinct 
"  reddish  tinge.  (With  respect  to  the  action  of  acetic  acid 
"  npon  the  white  globules  of  the  blood,  as  contrasted  with  its 
"  action  itpon  pus,  see  Ch.  Robin's  Comparative  Exaviination 
"  of  the  Staiiis  of  Blood,  Ritat,  etc. ;  in  Biiand,  Chaud^  and 
"  Gauitier  de  Claubry's  Manual  of  Forensic  Medicine,  fifth 
"  edition,  Paris,  1853,) 

•'  The  most  striking  difference  existing  between  the  globules 
"  just  described  and  those  met  with  in  health,  consists  in  the 
"  former  having  a  nucleus,  which  is  either  wanting  in  the 
"  latter,  or  is  met  with  only  after  they  have  been  acted  on  by 
"  water.  We  must  further  notice,  as  a  morbid  appearance,  the 
"  large  size  of  the  white  globules  and  of  their  nuclei 

"  In  the  blood  of  the  right  ventricle,  there  were  found  mixed 
"  with  the  white  globules,  a  large  number  of  white,  regular, 
"  lozenge-shaped  crystals,  of  a  reddiah-yellow  colour.  These 
"  crystals  were  likewise  very  abundant  in  the  tissue  of  the 
"  spleen,  where  they  were  found  in  considerable  mosses,  al- 
"  though  invisible  to  the  naked  eye. 

"  In  the  spleen,  there  were  likewise  found  a  large  number  of 
"  epithelial  pavement-cells  with  rounded  angles,  varying  from 
"  U.012  to  O.Olo  of  a  millimMre  in  diameter,  and  ha^nng  a 
"  spherical  nucleus,  without  nucleolus,  of  from  (1.005  to  fl.Ott? 
"  of  a  millimetre  in  diameter.  These  cells  wore  readily  distin- 
"  guished  from  the  white  globules  with  which  they  were  inter- 
"  mingled,  by  their  polyhedral  form,  and  also  by  the  action  of 
"  acetic  acid,  which  rendered  them  much  leas  transparent,  and 
"  did  not  impart  a  reddish  tinge  to  the  nucleus." 

At  the  close  of  their  memoir,  MM.  Charcot  and  Robin  ap- 
pend a  list  of  tweuty-sli  cases  of  leucocythEemia,  which  we 
here  quote. 

CASES   OF  WELI^ADTHENTICATED   I.KUCOCYTHjEMIA.     (UHLE) 

1.  8eo  Virchow. /"mr  JV'.iV'i)/..No.  780.  1845;  V.R.  Hsr.  Zij.,  No.  34, 
184R  ;  U.  Sckem.  Johrb.,  Bd.  57,  p,  181. 

2.  Donnett,   I     Edinb.  Joura.,  Oct.  1843;    ot  .S*-*..!.  Ja/,r6.,  Bd.  50, 

3.  Crnigie,     I  p.  305, 
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4.  Fuller,  The  Laneei,  July  and  Get.  1846. 

6.  Wintrich  (Virchow),  Pr.  Ver.  Et.,  t.  1847  ;  Schm,  Jahrb.,  Bd.  69, 
p.  182. 

6.  Virchow,  Pe%nharcU*s  und  V%rchow*s  Archiv.,  Bd.  2,  p.  687. 

7.  Vogel,  idem^  Bd.  3. 

6-23.  Bennett  (Robertson,  Parkes,  Fuller,  etc.),  MorUhly  Joun/ud, 
24-26.  Virchow,  Archiv.y  V.  1. 


We  here  conclude  the  chemico-pathological  history  of  the 
blood.  In  the  preceding  pages,  our  object  has  been  to  shew 
the  actual  state  of  science,  and  to  point  out  the  voids  which 
still  remain  to  be  filled  up,  before  we  can  complete  a  satisfieic- 
toiy  system  of  human  hsematology. 

These  voids  are  numerous.  In  the  first  place,  chemically 
speaking,  the  nature  of  the  extractive  matters  of  the  serum, 
which  doubtless  play  an  important  part,  both  in  a  physiologi- 
cal and  pathological  point  of  view,  is  almost  unknown.  Here, 
however,  it  is  not  improbable,  will  be  found  the  key  to  many 
phenomena  which  we  are  at  present  unable  to  explain,  more 
particularly  as  regards  the  metamorphosis  of  the  elements  ab- 
sorbed by  the  blood. 

With  regard  to  the  organic  and  inorganic  salts  of  the  blood, 
we  as  yet  barely  possess  an  outline  of  their  history. 

We  are  still  ignorant  of  the  best  method  of  ascertaining, 
with  the  greatest  accuracy,  the  weight  of  the  globules. 

The  fatty  matters  have  been  very  little  investigated. 

The  presence  in  the  blood,  of  those  immediate  principles,  of 
which  its  more  important  constituents  are  composed,  has  been 
scarcely  alluded  to ;  while  their  existence  even  has  been  doubted. 

Lastly,  the  changes  which  take  place  in  the  blood  during 
respiration,  and  under  the  influence  of  the  formation  and  dis- 
integration of  tissue,  are  still  wrapt  in  much  obscurity. 

On  the  other  hand,  and  considering  merely  the  analytical 
processes  with  which  we  are  acquainted,  to  how  many  morbid 
conditions  have  they  yet  to  be  applied  ?  How  many  acute  and 
chronic  diseases  remain,  in  which  the  changes  taking  place  in 
the  blood  are  still  a  mystery  ? 
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These  are  so  many  problems  which  remain  to  be  solved,  and 
to  us  it  would  be  a  source  of  much  gratification,  should  the 
history  of  the  blood  which  we  have  just  traced,  lead  other 
physico-chemists  to  tread  the  same  patL  On  this  point,  how- 
ever, we  have  many  doubts,  nor  are  we  loth  to  declare  that 
pathological  chemistry,  such  as  we  understand  it,  is  compara- 
tively little  cultivated  in  France ;  and  that,  in  this  respect, 
our  countrymen  are  far  from  possessing  the  energy  of  our 
English  and  German  medical  brethren. 
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CHAPTER  III. 


OF   THE 

SECRETIONS  FORMED  BY  THE  CONGLOMERATE 

GLANDS : 

NAMELY,  THE  SALIYABT  GLANDS — LIYEB— PANCREAS — KIDNEYS — YESICULI 
SEMINALES — MAMMARY    GLANDS — LACHRYMAL    GLANDS. 


ARTICLE  L 

OP     THE     SALIVA. 

The  saliva  has  been  made  an  object  of  considerable  research, 
and  yet  science  is  still  much  in  arrear  respecting  it 

The  ancients  were  acquainted  with  but  one  species  of  saliva, 
viz.,  the  mixed  product  resulting  from  the  aggregate  secretion 
of  all  the  salivary  glands.  It  is  that  which  is  expelled  from 
the  buccal  cavity  by  the  act  of  expectoration.  It  is  easy,  how- 
ever, to  perceive  that  this  secretion  has  two  distinct  sources  of 
origin,  viz.,  the  salivary  glands  properly  so  called,  and  the 
muciparous  glands. 

In  1780,  De  la  Chenaie  experimented,  for  the  first  time,  upon 
the  saliva  of  the  parotid  gland,  as  procured  by  section  of  the 
duct  of  Stenon  in  man. 

Tiedemann  and  Gmelin  (1827)  admitted  the  existence  of  a 
pure  saliva,  the  parotid  saliva  properly  so  called,  and  an  impure 
or  mixed  saliva. 

The  expenments  of  MM.  Majendie  and  Rayer,  in  1846, 
shewed,  that  the  parotid  saliva  of  the  horse  differed  from  that 
found  in  the  mouth  of  the  animal,  and  that  this  latter  alone 
possessed  the  property  of  transforming  starch  into  dextrine. 

In  1847,  M.  Claude  Bernard  made  a  series  of  curious  expe- 
riments, by  which  he  obtained  separate  specimens  of  saliva 
from  the  parotid,  sublingual,  sub-maxillary,  and  buccal  glands. 
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Since  then,  these  experiments  have  been  repeated  by  Jacu- 
bowitsch,  Bidder,  Schmidt,  Colin,  and  others. 

We  might  point  likewise  to  the  ingenious  experiments  of 
Mialhe  and  Lassaigne,  as  well  as  to  the  useful  analyses  made 
by  Simon,  Lehmann,  and  others;  but  it  is  to  the  late  re- 
searches of  M.  Claude  Bernard  that  we  are  indebted  for  the 
greatest  amount  of  information  relative  to  the  saliva^  and  to 
these  researches,  as  published  in  the  Oazette  M^icale,  we 
shall  chiefly  refer  in  the  following  chapter. 

Up  to  a  late  period,  anatomists  and  physiologists  admitted 
the  existence  of  two  kinds  of  salivary  glands.  1.  The  mu- 
ciparous or  mucus  secreting  glands,  comprising  the  bucco- 
labial  and  lingual  glands ;  and  2.  The  salivary  glands  properly 
so  called,  viz.,  the  sublingual,  sub-maxillary,  and  parotid 
glands. 

According  to  the  late  researches,  however,  of  M.  Bernard, 
the  true  salivary  glands,  viz.,  the  sub-maxillary,  sublingual^ 
and  parotid  glands,  must  be  carefully  distinguished  from  one 
another,  both  as  regards  their  respective  properties,  and  the 
uses  of  their  secreted  products. 

We  shall  here  consider  the  saliva  in  a  chemical  point  of  view 
only. 

According  to  M.  Bernard,  four  kinds  of  saliva  are  to  be  dis- 
tinguished : 

1.  The  mixed  or  buccal  saliva ; 

2.  The  parotid  saliva ; 

3.  The  sub-maxillary  saliva ; 

4.  The  sublingual  saliva,  to  which  must  be  added  the  pro- 
duct of  the  bucco-labial  glands  and  of  the  gland  of  Nuch. 

Sect.  I. — Of  the  Mixed  or  Buccal  Saliva. 

A  large  amount  of  saliva  may  be  obtained  in  a  short  time 
by  tickling  the  velum  palate,  so  as  to  produce  a  slight  tendency 
to  vomit ;  this  immediately  causes  a  considerable  flow  of 
saliva  into  the  mouth.  A  similar  result  may  be  obtained  by 
the  effort  of  yawning. 
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This  mixed  saliva  is  a  compound  formed  by  the  combina- 
tion, in  varying  proportions,  of  tlie  secretions  of  the  different 
salivary  glands.     It  is  a  frothy,  slightly  turbid  fliiid. 

Left  to  itself,  it  separates,  according  to  M.  Claude  Bernard, 
into  three  parts : 

1.  A  supernatant  irothy  fluid,  more  or  less  abundant ; 

2.  An  intermediate  fluid  portion,  which  is  less  viscid  and 
more  transparent  than  the  former ; 

3.  Below  this  latter,  a  greyish  white  deposit  is  formed,  in 
which  the  microscope  discloses  epithelial  cells,  mucus  globules, 
fat  globules,  the  detritus  of  aliment,  such  as  muscular  fibre, 
vegetable  cells,  crystals  of  carbonate  of  lime,  and  vibriones 
resulting  from  the  decomposition  of  portions  of  food  remaining 
between  the  teeth.  These  latter  substances  are  accidental,  and 
form  no  constituent  part  of  the  saliva. 

The  filtered  saliva  is  a  clear,  limpid,  somewhat  viscid  fluid, 
which  froths  when  shaken. 

Its  specific  gravity  varies  from  1,005  to  1.008. 

Its  natural  reaction  \x  alkaline. 

Saliva,  once  ejected  from  the  month,  rapidly  changes,  more 
especially  during  hot  weather,  and  acquires  a  disagreeable 
odour. 

It  becomes  acid  under  certain  circumstances,  more  especially 
when  it  has  not  flowed  for  some  time,  as  happens  during 
fasting  and  after  much  speaking.  This  acidity  is  as  much  a 
normal  as  a  pathological  condition. 

Many  reasons  have  been  assigned  for  this  acidity  of  the 
saliva.  Of  all  these,  that  of  M.  Bernard  appears  the  most 
probable.  He  believes  it  to  be  due  to  a  change  in  the  organic 
matters,  which  coming  into  contact  with  the  air  on  the  .-surface 
of  the  buccal  mucous  membi-ane,  undergo  some  kind  of  fermen- 
tation ;  possibly  the  lactic,  as  the  presence  of  small  particles  of 
food  on  the  tongue  and  between  the  teeth  would  favour  this 
species  of  fermentation. 

Chemical  Composition. — The  saliva  in  man,  the  borse,  and 
the  dog,  is  composed,  according  to  M.  CL  Bernard,  of  the  fol- 
lowing matters : 
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1.  Water; 

2.  Organic  matters ; 

3.  Organic  and  inorganic  salta 

Wate7\ — ^The  proportion  of  water  varies  but  little,  being,  in 
man,  992.90  according  to  Berzelius ;  991.22  according  to 
Simon;  988.10  according  to  Tiedemann  and  Gmelin;  995.16 
according  to  Bidder  and  Schmidt;  and  986.50  according  to 
Lheritier.  This  latter  authority  asserts  that  the  saliva  of 
children  contains  a  larger  amount  of  water  than  that  of  adults, 
but  this  statement  has  not  been  confirmed  by  the  analyses  of 
others. 

The  water  of  the  saliva  increases  in  chlorosis,  according  to 
Lheritier  (990  per  1000).  It  diminishes  in  the  phlegmasise 
(968.90)  and  in  mercurial  salivation  (974j.OO  according  to 
Brugnatelli,  and  970.00  according  to  Lheritier). 

As  the  proportion  of  water  may  readily  vary  under  physio- 
logical circumstances,  it  is  evident  that  further  analyses  are 
requisite  to  confirm  the  foregoing  assertions. 

Organic  Matters. — According  to  M.  Claude  Bernard,  the 
following  organic  matters  are  found  in  the  saliva : 

1.  Albumen ; 

2.  Casein ; 

3.  Epithelial  cells ; 

4.  A  small  quantity  of  phosphoretted  fatty  matters ; 

5.  Mucus; 

6.  A  peculiar  organic  matter. 

Albumen. — ^The  saliva  of  man  contains  a  very  small  quan- 
tity of  albumen.  Hence,  heat  renders  it  somewhat  turbid, 
owing  to  the  coagulation  of  this  substance.  The  saliva  of  the 
horse  contains  more  albumen  than  that  of  man.  Its  exact 
proportion  has  not  been  definitely  ascertained. 

Epithelial  Cells. — The  presence  of  epithelial  cells  is  one  of 
the  peculiar  characteristics  of  mixed  or  buccal  saliva.  It  is  in 
that  of  man  that  they  are  found  to  be  most  abundant.  Ac- 
cording to  Jacubowitsch,  their  proportion  in  the  residuum  of 
1000  parts  of  human  saliva,  is  from  1.64  to  4.84.  These  colls 
are  large,  flat,  and  polygonal,  they  contain  one  or  two  nuclei, 
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nnd  ill  their  greatest  diameter  measure  from  yi-g  to  j-^  of  a 
millunetre. 

Mucus  Globules. — These  are  found  in  aliundance  in  human 
saliva.  They  present  the  appearance  of  round  ceUs^  containing 
one  or  more  nuclei,  and  measuring  about  the  t,7^  of  a  milli- 
mfetre  iu  diameter.  According  to  M,  Claude  Bernard,  they  are 
accidental  products,  due  to  the  initation  which  the  buccal 
mucons  membrane  ejcperiences  from  being  constantly  in  eon- 
tact  with  the  ail'  and  foreign  matters. 

Fat  is  found  in  small  quantity  in  human  saliva.  It  appears 
under  the  microscope  in  the  form  of  fat  droplets.  According 
to  TiedemauQ  and  Graelin,  this  fat  contains  phosphorwa. 

0/the  Mucus  and  Organic  Matter  of  the  Sa/iW.— Numer- 
ous characteristic  attributes  have  been  assigned  to  these  sub- 
stances, respecting  which,  authorities  are  far  from  being  agreed. 
M.  Claude  Bemard.  in  his  memoir  on  the  saliva,  has  drawn  up 
a  table,  in  which  he  quotes  the  various  opinions  given  by  all 
those  who  have  investigated  the  nature  of  these  substancea. 
We  would  recommend  the  reader  to  refer  to  this  table,  which 
we  are  nnable  here  to  reproduce 

The  table  itself  clearly  demonstrates  the  uncertainty  which 
exists  relative  to  the  characteristics  of  what  has  been  termed, 
the  mucus  and  specific  oi^anic  matter  of  the  saliva.  Upon  no 
single  point,  in  fact  (solubility,  action  of  acids,  etc,  etc.),  are 
authorities  as  yet  agi-eed.  According  to  MM.  Budge  and 
Blondlot,  the  salivary  mucus  is  solnble  in  water ;  while  all 
other  chemists  hold  the  contrary  opinion.  Tiedemann.  C<meliii 
and  others  assert,  that  acetic  acid  converts  the  mucus  into  a 
soft  transpurent  masa  Bcrzelius  and  many  others,  on  the 
contrary,  maintain  that  this  acid  contracts  the  mncus  and  ren- 
ders it  opaque.  The  specific  organic  matter  of  the  saliva  is  a 
source  of  still  greater  confusion,  its  name  even,  being  as  yet 
not  decided  upon.  Berzelius,  Simon,  and  others,  have  tenned  it 
ptyaliiie  ;  Tiedemann,  Omelin,  and  Burdarh,  salivary  matter  ; 
and  Mialhe,  saUvari/  diastase. 

It  is  usually  considered  to  be  soluble  in  water  and  insoJiiblt! 
in  alcohol 
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Blondlot,  Miolhe,  and  Gmelin,  admit  that  heat,  tannin,  and 
the  metallic  salts  preeipitate  this  Btibatanee  ;  Berzelius  and 
Simon,  however,  assert  the  contrary.  According  to  M.  Claude 
Bernard,  these  differences  of  opinion  depend  upon  the  variety 
of  means  employed  to  investigate  the  nature  of  the  saliva,  and 
to  the  changes  which  it  undergoes  before  being  made  the  sub- 
ject of  analysis. 

Of  the  Inorganic  Matters  of  tiie  Mixed  or  Buccal  Saliva. — 
According  to  M.  Clande  Bernard,  the  following  inorganic  sub- 
stances exist  in  the  saliva  : 

1.  Alkaline  carbonates ; 

2.  Earthy  phosphates ; 

3.  Chlorides; 

4.  Sulphates  and  lactates  ; 

5.  And  lastly,  according  to  some  authorities,  the  sulpho- 
cyanide  of  potassium. 

Alkaline  Carbonates. — According  to  several  chemists,  anA 
especially  Lehmann.  free  potash,  soda,  and  lime,  exist  in  the 
saliva,  and  become  converted  into  carbonates,  only  after  being 
excreted  and  brought  into  contact  with  the  air,  M.  C]and« 
Bernard,  however,  does  not  admit  this,  having  proved  by  expe- 
riment, that  the  parotid  saliva  contains  carbonates  previous  to 
contact  with  atmospheric  air.  He  bases  his  views,  moreover, 
on  the  fact  of  the  parotid  saliva  of  the  horse  containing  a  larger 
amount  of  carbonates  than  the  mixed  or  buccal  saliva.  He 
asks  whether  the  disappearance  of  these  salts  upon  contact 
with  the  air,  may  not  be  due  to  a  decomposition,  causing  a 
precipitation  of  the  insoluble  carbonates.  This,  according  to 
M.  Bernard,  would  explain  the  presence  of  crystals  of  car- 
bonate of  lime,  frequently  met  with  in  the  mixed  saliva 
obtained  by  scraping  the  dorsum  of  the  tongue. 

Phosphates. — The  phosphate  of  soda  is  found  in  the  buccal 
saliva.  In  100  parts  of  incinerated  human  saliva,  Enderling 
found  28.122  of  phosphate  of  soda,  and  Jacubowitsch  as  much 
as  51,1  per  cent. 

The  proportion  of  phosphate  of  lime  is  but  small  Accord- 
ing  to   Fourcroy  and   Wollaston,   the   salivary  calculi   occa- 
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sionally  obserrod  iu  man,  are  aloioet  entirely  coDipoeed  <A  this 
salt 

To  the  presence  of  this  salt  ia  attributed  the  depoBJtion  of 
tartar  npon  the  teeth.  This  tartar  is  a  very  complex  Bub- 
staiice ;  it  contains  epithelial  cells,  mucus  globules,  tat  globules, 
certain  infusoria,  phosphate  of  lime  (from  60  to  80  per  cent), 
and  a  small  quantity  of  carbonate  of  lima 

The  formation  of  tartar  has  been  varioaely  explained  Some 
consider  it  to  be  caused  by  the  evaporation  of  the  saliva.  The 
following,  however,  ia  M.  Dumas'  theory.  There  are  two  ape- 
ciea  of  saliva,  the  one  acid  and  the  other  alkaline.  The  latter 
saturates  the  former,  which  holds  the  phoaphatea  in  solution 
until  it  loses  its  acid  qualities,  when  the  salts  are  at  once 
deposited,  and  thua  form  the  tail-ar. 

This  explanation,  as  is  justly  remarked  by  M.  Bernard,  does 
not  account  for  the  great  disproportion  existing  between  the 
saliva,  which  contains  hut  a  trace  of  phosphates,  and  the 
tartar,  which  contains  from  sixty  to  eighty  per  cent. 

M.  Bernard  suggests  a  more  probable  explanation,  aiid  con- 
siders the  tartar  to  be  due  to  an  alveolo-dental  irritation,  pro- 
duced by  the  shrinking  of  the  gums,  previously  softened  by  the 
contact  of  alimentary  matter  during  the  process  of  mastica- 
tion. He  founds  his  opiuioD  upon  some  eicperiraents  made  on 
animala 

Alkaline  Odorides  are  found  to  a  certain  extent  in  the 
saliva  of  man ;  while  some  have  admitted  the  existence  of 
lactates  and  sulphates  ;  together  with  traces  of  silica. 

Svlpho-cijanide  of  Pobtssimtu — ^This  substance  has  been 
considered  as  one  of  the  characteristic  elements  of  the  saliva, 
and  its  existence  has  given  rise  to  numerous  discussions. 

It  was  first  pointed  out  by  Tteviranue,  but  was  subsequently 
demonstrated  more  clearly  by  Tiedemann  and  GnielJu,  who 
based  their  views  respecting  its  presence  in  the  saliva,  upon  a 
certain  number  of  chemical  reactions.  They  did  not,  however, 
succeed  in  isolating  the  salt. 

The  proportion  of  sulpho-cyanide  of  potassium  met  with  in 
human  saliva  has  been  variously  estiinat<>d.     Jacubowilsch 
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pUcea  it  at  0.006  per  cent.  ;  Wright,  at  from  0.(t70  to  0.098 
per  cent. ;  and  Lehmanu,  at  from  0.0046  to  0.0089  per  cent. 
The  presence  of  sulpho-cya.nide  of  potaaginm  in  the  hnman 
saliva  has  been  admitted  by  Tiedemaun  and  Gmelin,  Wright, 
Mitscherlich,  Dumas,  Jacnbowitach,  and  Lehmann,  but  denied 
by  Schulta. 

According  to  certain  authorities,  it  is  the  result  of  somd 
pathological  condition  :  thus,  Lehmann  found  a  small  quantity 
of  ptyaline,  but  a  large  amount  of  sulpho-cyanide  of  potassium, 
in  a  case  of  mercurial  salivation  with  considerable  swelL'ng  of 
the  buccal  mucous  membrane.  It  disappeared,  however,  as 
soon  as  this  membrane  recovered  its  natural  appearance,  and 
the  saliva,  its  limpidity. 

The  apontaneous  change  which  the  saliva  undergoes,  does 
not  appear  to  have  any  effect  on  the  production  of  this  salt 

M.  Claude  Bernard  agrees  with  Berzelius  in  denying  the 
preesistence  of  the  sulpho-eyanide  of  potassium  in  the  saliva; 
they  both,  however,  admit  that  it  may  be  developed  under 
certain  accidental  circumstances.  The  former  observer  con- 
aiders  it  impossible,  as  yet,  to  determine  these  conditions ;  but 
from  some  experiments  mentioned  in  his  paper  on  this  subject, 
he  appears  willing  to  admit  that  the  presence  of  the  sulpho- 
cyanide  of  potassium  in  the  saliva,  may  be  due  to  the  carious 
state  of  one  or  more  teeth,  and  that  it  would  be  found  absent 
in  those  whose  teeth  were  perfectly  sound. 

The  presence  of  so  poisonous  a  salt  in  the  saliva  bos  given 
rise  to  a  variety  of  somewhat  improbable  hypotheses.  Tlius, 
according  to  some  physiologists,  an  increased  formation  of  the 
sulpho-cyanide  of  potassium  would  explain  the  development  of 
hydrophobia,  which  is  transmitted  by  the  inoculation  of  the 
saliva  of  animals  affected  with  this  disease  (Wright). 

Hitherto,  these  views  have  not  received  confirmation,  being 
based  upon  inconclusive  experiments.  According  to  Eberle, 
the  formation  of  sulpho-cyanide  of  potassium  in  the  saliva, 
depends,  like  hydrophobia,  upon  a  certain  condition  of  the 
nervous  system ;  and  ho  states  that  under  the  influence  of 
depressing   emotions,   saliva   previously   affording    no    ti'accs 
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of  the  salt  in  question,  will  now  give  indications  of  its 
presence. 

Such  is  the  history  of  the  mixed  or  buccal  saliva,  as  we 
have  been  enabled  to  trace  it  with  the  assistance  of  the  three 
interesting  memoirs  of  M.  Claude  Bernard,  recently  published 
in  the  Gazette  M4dicale*  They  appear  to  constitute  a  com- 
plete summary  of  all  that  chemistry  and  physiology  have  made 
known  respecting  this  species  of  saliva. 

To  render  this  chapter  as  complete  as  possible,  we  shall  con- 
clude by  quoting  a  few  quantitative  analyses  of  healthy  and 
morbid  saliva.  Although  made  previous  to  the  researches  of 
M.  Bernard,  they  are  not  without  interest 

Analysis  of  healthy  saliva.     {Simon.) 

Water 991.225 

Solid  matters 8.775 

Fat  containing  cholesterine     ....  0.525 

Ptjaline  and  extractive  matters  4.375 

Extractive  matters  and  salts   ....  2.450 

Albumen,  mucus,  and  cells      ....  1.400 

Berzelius  has  given  the  following  analysis  of  1000  parts  of 
human  saliva : 


Water      .... 
Ptjaline  ... 

Mucus  and  extractive  matters 
Lactates  .        .        .        , 

Chloride  of  sodium  . 
Soda        .        .        .        .        , 


992.9 
2.9 
1.4 
0.9 
1.7 
2.2 


The  following  is  the  analysis  of  Tiedemann  and  Gmelin  : 
In  1000  parts  of  saliva  there  are  from  9  to  11.4,  and  even 

11.9,  parts  of  solid  matters.     The  composition  of  which  is  as 

follows : 

Fat,  containing  phosphorus 
Extractive  matters 

Chloride  of  potassium 1-31.25 

Lactate  of  potash 
Sulpho-cjanide  of  potassium 


Oazette  Medicate,  1853,  Nos.  7,  11,  and  12. 
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Undetermined  animal  matter,  with  traces  of 
sulphates  and  alkaline  chlorides  .  1.25 

Ptyaline  with  phosphate  of  soda,  chloride  of 
sodium,  and  sulphate  of  soda  .        .  20.000 

Mucus,  a  small  quantity  of  albumen,  with 
phosphates  and  alkaline  carbonates  40.00 

100  parts  of  solid  residuum,  when  incinerated,  gave  21.9  of 
inorganic  constituents,  17.2  of  which  were  soluble  salts. 

Mitscherlich  found  from  14.7  to  16.3  of  solid  matters  in 
1000  parts  of  human  saliva.  Dr.  Wright  has  given  the  follow- 
ing analysis : 

Water 988.1 

Ptyaline 1.8 

Fatty  acids 0.5 

Chlorides  of  potassium  and  sodium                       .  1.4 

Albumen  and  soda 0.9 

Phosphate  of  lime 0.6 

Albuminate  of  soda 0.8 

Lactate  of  soda  and  potash                                   .  0.7 

Sulpho-cyanide  of  potassium       ....  0.9 

Soda 0.5 

Mucus  and  ptyaline 2.6 

According  to  M.  Lheritier,  the  saliva  contains : 

Water 986.5 

Organic  matter 12.6 

Inorganic  matters 0.9 

The  same  chemist  asserts,  that  the  saliva  of  children  con- 
tains a  larger  proportion  of  water ;  in  support  of  this  statement 
he  gives  the  mean  of  four  analyses,  thus : 

Water 990.5 

Organic  matter 3.5 

Inorganic  matter 0.5 

Ptyaline l.l 

According  to  Endcrlin,  the  combination  of  several  specimens 
of  saliva  gave  the  following  proportions  in  one  hundred  parts 

of  salts. 
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Matters  soluble  in  water. 


Tribasic  phosphate  of  soda  28.122' 

Chlorides  of  potassium  and  sodium    .  61.930 

Sulphate  of  soda       ....  2.315 

Matters  insoluble  in  water. 

Phosphate  of  lime 

Phosphate  of  magnesia 

Peroxide  of  iron 


92.367 


5.509 


Of  the  Pathological  Conditions  of  the  Saliva. — Previous  to 
the  researches  of  M.  Bernard,  science  already  possessed  cer- 
tain documents  relative  to  the  pathological  conditions  of 
the  saliva.  Of  these  we  shall  now  speak,  remarking,  however, 
that  the  different  methods  of  analysis  adopted  by  the  authors, 
prevent  us  from  comparing  their  results,  and  deducing  general 
principles  from  them,  as  we  have  been  enabled  to  do  in  the 
case  of  the  blood  and  urine. 

The  saliva  may  undergo  certain  changes  relative  either  to 
its  physical  qualities  or  to  its  chemical  properties. 

Physical  Qualities — Quantity.  The  quantity  of  the  saliva 
increases  under  the  influence  of  moral  emotion,  and  of  certain 
special  conditions  of  innervation.  A  salivary  flux  may  accom- 
pany various  diseases;  thus  it  is  met  with  in  the  various 
forms  of  cynanche  and  in  parotitis ;  it  is  very  common  also  in 
variola. 

Certain  therapeutic  agents  produce  a  flow  of  saliva ;  such  as 
pyrethrum,  tobacco,  pimento,  and  especially  mercury. 

The  flow  of  saliva  is  sometimes  arrested  in  certain  con- 
ditions of  the  nervous  system.  Such  a  result  may  be  the 
consequence  of  terror,  or  of  any  other  violent  emotion.  The 
saliva,  in  this  respect,  being  amenable  to  the  same  laws  which 
regulate  the  various  fluxes  to  which  the  organism  in  general  is 
liable  ;  such,  for  instance,  as  diabetes,  polydipsia,  profuse  diar- 
rhoeas and  diaphoresis. 

In  the  death  struggle,  the  flow  of  saliva  is  almost  entirely 
arrested,  it  becomes  viscid  and  adheres  to  the  lips. 

Density. — ^This  is  generally  proportionate  to  the  amount 
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of  saliva,  and  to  the  frequency  of  its  expulsion.     It  increases 
when  the  saliva  is  scanty,  and  diminishes  when  abundant 

Odour, — ^The  saliva  frequently  acquires  a  disagreeable  odour. 
Thus,  in  dental  caries,  in  inflammation  of  the  gums,  in  mer- 
curial stomatitis,  in  scurvy,  and  in  pseudo-membraneous 
angina,  the  saliva  almost  always  has  a  disagreeable  smelL 
The  same  result  may  even  be  produced  by  mere  gastric  de- 
rangement. 

Consistence. — This  is  generally  in  inverse  ratio  to  the  abun- 
dance of  the  saliva. 

Colour. — ^The  colour  of  the  saliva  may  be  altered  by  the 
introduction  of  various  foreign  substances.  Pus  and  blood  are 
the  two  organic  fluids  by  which  it  is  most  likely  to  be  con- 
taminated ;  the  former  renders  it  lactescent,  the  latter  gives  it 
a  reddish  tinge. 

Chemical  Modifications. — Tlie  following  is  a  resume  of  cer- 
tain comparative  experiments  made  by  M.  Lheritier.  We  quote 
them  in  a  tabular  form,  for  convenience  sake. 

--•'"••  jssit'  "■>--  ^^  "»SF 

aoaiytea. 

Water  .        .        .  98.65  97.09  99.00  98.59  96.89 

Organic  matters   .     1.26  2.80  0.07  1.36  3.09 

Inorganic  matters     0.09  0.11  0.03  0.05  0.11 

It  would  appear  from  this  table  : 

1.  That  in  mercurial  salivation,  there  is  a  decrease  of  the 
water  and  salts,  and  an  increase  of  the  organic  matters. 

2.  That  in  chlorosis,  there  is  a  considerably  increased  pro- 
portion of  water,  and  a  great  decrease  of  the  organic  matter 
and  salts. 

3.  That  in  Bright's  disease,  the  saliva  gradually  loses  its 
normal  composition  ;  the  salts  decrease,  and  the  organic  matters 
undergo  a  trifling  augmentation. 

4.  That  in  the  phlegmasisB,  the  proportion  of  water  di- 
minishes, while  that  of  the  salts  and  organic  matters  in- 
creases. 

Simon  has  likewise  published  a  few  analyses  of  morbid 
saliva,  some  of  which  we  shall  here  reproduce,  leaving  out  of 


sECBxnom  vobmed  bt  cokolohebate  glands.     22'y 

tbe  question  all  that  refers  to  the  acidity  or  ^kalinity  of  the 
saliva,  having  already  alluded  to  this  branch  of  the  subject. 

Mercurial  Salivation. — In  this  pathological  condition,  Simon 
points  out  the  presence  of  a  large  unonnt  of  liqtdfied  fatty 
matter  and  albumen.    Thus : 


Tbcid,  yellow  adipose  matter    . 

6.74 

Ptyaline,  with  tncea  of  casein 

3.65 

Alcoholic  extract  and  Baits 

7.efl 

7.77 

Under  similar  circnmetances,  Dr.  Wright  found  the  compo- 
sition of  the  saliva  to  be  as  follows : 


Water 

Ptyaline 

Fatty  acids 

Albumen,  soda,  and  albuminate  of  aoda 
Mucus,  with  traces  of  ptyaline    .... 
Iiaetates,  phosphates,  and  muriates  of  potash 
and  Eoda 


The  same  author  has  given  the  following  analyses  of  three 
specimens  of  morbid  saliva : 

Ttay        SuohirlM      nilloui 

Water 

Ptyaline     . 

Fatty  acids 

Saccharine  matter 

Biliary  matter    . 

CboleBterine 

Albumen,  with  soda  and  albuminate  of  soda      1.0.? 

Sulpho-cyanide  of  potassium  .        .a  trace 

Mucus 2.4  2.6  1.6 

Lactates,    phosphates,    and    muriates    of 

potash,  soda,  and  lime  ....        1.8  l.i)  2.3 

Such  is,  then,  the  history  of  the  mixed  or  buccal  saliva,  con- 
sidered in  a  physiological  and  pathological  point  of  view. 

We  shall  now  follow  M.  Bernard  in  his  investigations  relative 
to  the  three  remaining  species  of  saliva :  the  parotid,  the  sitft- 

1.1 


i  trace     a  trace 
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viaxiUary,  and  tbu  aubtin(/'ud  salim.  Respecting  these  va- 
rieties we  shall  be  miich  less  explicit,  inasmuch  as  their  analysis 
IB  of  very  recent  tiate,  while,  in  a  pathological  point  of  view, 
nothing  sotis&ctory  is  kDfiwii  aincerniiig  them. 

Se<-t.  II.— Of  tlie  Parotid  Sftliva. 

Mitscherlich  relat«8  a  case  in  which  he  was  enaWeii  t-o  ex- 
amine the  parotid  saliva  of  a  man  suflering  from  salivary 
fistula.  We  shall  presently  refer  to  the  results  obtained  by 
this  experimentalist. 

Ill  animals,  several  examinations  have  been  made  of  the 
parotid  saliva,  as  obtained  by  the  section  of  Stenon's  duct, 

M.  Bernard  has  lately  published  the  results  afforded  by  an 
analysis  of  the  parotid  saliva  in  six  cases  of  fistula,  and  to  hia 
researches  we  are  indebted  for  much  valuable  and  interesting 
information. 

Physical  Properties. — Pure  parotid  saliva  is  by  no  means 
viscid.  It  is  liquid,  alkaline,  and  perfectly  transparent,  but  on 
cooling  becomes  slightly  opalescent,  owing  to  the  precipitation 
of  a  sub-salt. 

The  parotid  saliva  occasionally  contains  particles  of  greyish 
mucus,  which  are  soon  deposited ;  wliile,  at  the  same  time, 
there  may  be  detected  on  tlie  surface  of  the  saliva,  a  white 
pellicle,  which  forme  in  the  space  of  twenty-four  hours. 

The  precipitate  seen  at  the  same  time,  is  composed  of  car- 
bonate of  lime,  which  carries  down  with  it  an  insoluble  organic 
matter.  The  precipitation  of  carbonate  of  lime  is  owing  to 
the  fact  of  the  bicarbonate  of  the  saliva  losing  a  portion  of  it« 
carbonic  acid  u)x>n  contact  with  the  atmosphere.  It  is  this 
deposition  of  carbonate  of  lime  which  characterizes  the  parotid 
saliva,  and  distinguishes  it  from  the  sul>-maxillary  and  sub- 
lingual saliva,  which  are  likewise  more  riscid. 

Density. — The  density  of  the  parotid  saliva  in  man,  has 
been  stated  at  from  1001.0  to  1008.8  by  Mitscherlich.  Such 
variations  maybe  met  with  in  the  same  individual,  and  at  very 
•hort  intervals  of  time 
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The  parotid  saliva  is  alkaline  :  this  is  an  admitted  fact.  Its 
alkalinity  never  disappears,  and  is  even  more  marked  than  in 
the  case  of  the  mixed  or  buccal  saliva.  Dr.  Wright  estimates 
the  quantity  of  soda  in  .the  parotid  saliva  of  man,  at  from  0.095 
to  0.353  per  cent  The  degree  of  alkalinity  may  vary  under 
certain  circumstances.  According  to  Mitscherlich,  it  is  less 
marked  at  the  commencement  of  the  flow,  becoming  more 
alkaline  as  this  flow  continues,  and  in  proportion  as  the  food  is 
hard  and  stimulating. 

According  to  Tiedemann  and  Gmelin,  the  alkali  of  human 
saliva  is  potash  and  not  soda,  as  is  the  case  with  the  dog  and 
the  sheep.     This  assertion,  however,  requires  confirmation. 

The  proportions  of  water  and  of  solid  organic  and  inorganic 
matters  have  been  determined  by  various  authorities. 

According  to  Mitscherlich,  there  are  from  98.532  to  98.368 
of  water,  and  from  1.408  to  1.032  of  solid  matters;  and  ac- 
cording to  Van  Seuten,  98.38  of  water,  and  1.62  of  solid 
mattera 

The  solid  matters  are  composed  of  organic  and  inorganic 
substances ;  but  we  possess  no  analysis  of  human  saliva,  capable 
of  showing  the  relationship  which  these  substances  bear  to  one 
another. 

The  organic  matters  of  the  saliva  are,  according  to  M. 
Bernard : 

1.  A  substance  which  coagulates  at  a  high  temperature,  and 
is  precipitated  by  tannin  and  the  stronger  acids ;  it  has  alter- 
nately been  regarded  as  albumen  and  casein ; 

2.  Certain  undetermined  organic  matters,  confounded  under 
the  name  oi ptyaline. 

These  matters  exist,  according  to  Lehmann,  in  combination 
with  the  alkali  of  the  saliva,  and  are  thus  held  in  solutioa 
The  inorganic  matters  of  the  saliva  are : 

1.  Bicarbonate  of  potash  ; 

2.  Chloride  of  potassium ; 

3.  Carbonate  and  phosphate  of  lime ; 

4.  Sulpho-cyanide  of  potassium,  as  asserted  by  some  au- 
thorities. 

15  « 
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We  know  but  little  of  the  variations  which  may  occur  in 
the  proportions  of  the  water  and  solid  matters  of  the  saliva :  all 
we  can  say  is,  that  the  saliva  last  secreted  generally  contains 
the  greatest  amount  of  water,  It  is  proper,  therefore,  in  en- 
deavouring to  obtain  a  correct  analysis,  to  take  into  considera- 
tion the  exact  period  at  which  the  saliva  has  been  obtained. 

Albumen  has  been  stated  to  exist  in  human  saliva.  The 
fact,  however,  has  not  been  ho  clearly  proved  as  in  the  case  of 
the  horse,  in  the  parotid  saliva  of  wMeb,  experimentalists  have 
demonstrated  the  existence  of  from  20  to  2+  parts  of  albumen 
in  100  parts  of  dry  residuum. 

Simon,  Schultz,  and  others,  admit  the  presence  of  casein, 
and  the  absence  of  albumen,,  in  the  saliva  of  the  horst  In  the 
human  subject,  this  question  has  not  as  yet  been  determined 

M.  Bernard  admits,  as  the  result  of  experiment,  that  this 
substance,  which  he  regards  as  of  a  saline  albuminoid  cha- 
racter, exists  but  in  very  small  proportion  in  human  saliva. 
He  believes,  moreover,  that  it  rapidly  undergoes  decompoaiiion, 
snd  partially  disappears  before  being  mixed  up  with  the  buccal 
saliva. 

The  same  authority  denies  the  existence  of  the  organic 
matter  termed  aalimry  diastase,  in  recently  secreted  parotid 
saliva. 

The  sulpho-cyanide  of  potassium  has  never  yet  been  isolated ; 
as  in  the  case  of  the  buccal  saliva,  its  existence  has  only  been 
ascertained  by  chemical  reaction. 

The  saline  matters  found  in  the  saliva  of  the  parotid  gland, 
differ  from  those  of  mixed  saliva,  merely  in  their  proportions. 
The  alkaline  carbonates,  however,  are  more  abundant  in  the 
former. 

To  sum  up,  then ;  the  saliva  of  the  parotid  gland,  according 
to  M.  Bernard,  differs  essentially,  when  pnre,  from  other  kinds 
of  saliva,  in  its  physical  qualities  and  in  its  great  fluidity. 
This  latter  quality  favours  the  deposition  of  the  salts  of  Hnie. 
and  renders  the  absorption  of  foreign  matters  comparatively 
easy.  Such  ia  not  the  case  with  the  more  visdd  species  of 
saliva. 
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We  possess  no  satisfactory  information  relative  to  the  patho- 
logical conditions  of  the  parotid  saliva. 

M.  Bernard  not  having  as  yet  terminated  his  researches  re- 
lative to  the  saliva,  we  are  unable  to  treat  here  of  the  sub- 
maxillary and  sub-lingual  salivas,  and  can  merely  state  that, 
from  his  previous  experiments,  there  would  appear  to  exist  in 
the  sub-maxillary  saliva,  a  liquid  organic  substance,  very  ana- 
logous to  that  which  is  found  in  the  parotid  saliva  (ptyaline), 
but  which  has  hitherto  been  but  very  partially  investigated.  It 
differs,  however,  from  the  former,  in  being  exceedingly  viscid, 
thick,  and  glutinous.  It  communicates  its  viscidity  to  water, 
and  appears  to  constitute  the  whole  of  the  sub-maxillary  saliva, 
minus  the  salta  Soluble  matters,  in  general,  are  little  in- 
fluenced by  this  viscid  saliva,  but  dissolve  with  the  utmost 
facility  in  the  parotid  saliva. 

According  to  MM.  Bobin  and  Verdeil,  this  substance  when 
mixed  with  the  parotid  saliva,  or  with  the  albumen  which 
accompanies  it,  and  probably  even  with  the  organic  matter  of 
the  mucus  secreted  by  the  buccal  mucous  membrane  after 
having  been  in  contact  with  the  atmospheric  air,  acquires  the 
property,  like  other  organic  substances,  of  causing  starch  to 
undergo  saccharine  fermentation.  It  is  this  complex  matter 
which  has  been  considered  as  an  immediate  principle,  under 
the  name  of  salivary  diastase,  since  even  when  removed  from 
the  saliva  it  preserves  its  property  of  causing  fermentation. 

According  to  M.  Bernard,  the  function  of  the  sub-maxillaiy 
saliva  is  to  facilitate,  by  its  viscidity,  the  passage  of  the  food 
from  the  mouth  into  the  oesophagua 


ARTICLE    II. 

OF  THE   BILK 

The  l)ile  is  a  product  secreted  by  the  liver.  Of  all  organic 
fluids,  it  is  undoubtedly  that  of  which  least  is  known.  We  are 
almost  entirely  ignorant  of  the  tine  nature  of  the  chemical 
elements  of  human  bile,  and  we  are  still  more  ignorant  of  the 
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proportionate  quantities  of  these  elements.  To  give  an  idea  of 
the  limited  knowledge  which  we  possess  respecting  the  compo- 
sition of  the  bile,  it  will  suffice  to  ask  ourselves  the  following 
questions,  and  to  see  bow  far  they  sdiiiit  of  being  satisfaetorily 
answered. 

1.  What  are  the  •physiologicid  characteristics  of  healthy 
human  bile  f  With  the  exception  of  a  few  observations  made 
in  some  cases  of  biliary  fistula,  we  know  nothing  of  these 
characteristics. 

2.  Is  tlie  bile/oand  in  the  dead-  body  similar  to  that  which 
exists  during  life.  May  nut  death,  its  retention  in  Ot-e  gall 
duct,  and  its  subsequent  contact  with  the  atmospheric  air, 
completely  alter  its  properties  and  composition  ?  In  animuls, 
we  have  reason  to  believe  that  some  such  change  actually 
occurs,  but  we  are  utterly  ignorant  of  what  takes  place  in  man 
under  similar  circumstances.  It  would  appear  from  a  case 
recently  couuuunicated  by  M.  Aian  to  the  Society  of  Hospital 
Physicians,  that  the  bile  undergoes  great  modifications  when 
brought  into  contact  with  the  air  after  death. 

By  a  mistake,  from  which,  however,  no  evil  consequences 
arose,  a  small  trocar,  instead  of  being  plunged  into  on  hydatid 
tumour  of  the  liver,  was  pushed  into  the  gall  bladder.  There 
immediately  issued  a  clear,  transparent,  nearly  colourless 
liquid,  containing  merely  a  few  cloudy  flakes.  Such  a  fluid  as 
this  is  certainly  far  from  resembling  the  bile  found  in  the  dead 
body. 

As  for  the  bile  obtained  in  certain  rare  cases  of  biliary 
fistula,  we  may  ask  whether  it  be  really  healthy  bile  ? 

We  are  therefore,  as  before  stated,  almost  entirely  ignorant 
of  all  that  pertains  to  the  physico-chemical  properties  of  human 
bile  ;  and  we  see  no  reason  to  doubt,  biu  that  all  that  has  been 
hitherto  said  respecting  its  composition  and  properties  refers  to 
bile  already  changed. 

In  order,  however,  to  bring  the  present  article  up  to  the 
level  of  science  as  it  now  stands,  we  shall  follow  the  example 
of  those  who  have  preceded  us,  premising  that  all  we  have  to 
say  is  chiefly  applicable  to  bile  taken  from  the  gall  bladder  of 
the  ox. 
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Sect.  I. — Of  the  Physical  Properties  of  the  Bile. 

The  bile  is  a  yellowish  green  fluii  On  the  addition  of  nitric 
acid,  it  becomes  first  green,  then  blue,  then  red,  and  lastly 
yellow.  It  imparts  a  deep  yellow  tinge  to  linen.  It  is  a  viscid 
fluid,  having  a  mean  specific  gravity  of  1020.  This  is  not, 
however,  absolutely  exact,  inasmuch  as  it  must  depend,  to  a 
great  extent,  on  the  degree  of  concentration  of  bile  in  the  gall 
bladder. 

The  bile  has  an  exceedingly  bitter  taste. 

Its  odour  on  leaving  the  gall  bladder  is  scarcely  perceptible  ; 
but  it  subsequently  becomes  exceedingly  nauseous  and  dis- 
agreeable. 

Heat  does  not  coagulate  it ;  it  froths  on  being  agitated,  and 
is  readily  soluble  in  water. 

Its  reaction  is  alkaline :  this  alkalinity  depends  on  the  pre- 
sence of  soda ;  it  is  sometimes,  however,  neutral. 

Acidity  of  the  bile  is  a  very  exceptional  occurrence :  it  is 
doubtful,  indeed,  whether  it  ever  takes  place. 

The  microscope  discloses  : 

1.  Greyish  molecular  granules,  having  a  diameter  of  one 
millimfetre  at  the  utmost,  and  endowed  with  a  peculiar  kind  of 
motion,  to  which  the  term  brownian  is  now  applied.  This 
molecular  movement  is  met  with  in  the  bile  to  a  greater  degree 
than  in,  perhaps,  any  other  liquid. 

2.  Yellowish  green  patches,  due  to  the  agglomeration  of 
several  of  these  granules. 

3.  Small  particles  of  fatty  matter,  very  distinct,  but  scarce. 

4.  Cylindrical  epithelial  cells,  probably  derived  from  the 
larger  excretory  ducts. 

It  has  been  supposed  that  the  cholesterine  was  suspended  in 
the  bile :  but,  according  to  the  recent  researches  of  M.  Chevreuil, 
this  can  no  longer  be  admitted. 

Sect.  II. — Chemical  Composition  of  the  Bile. 
The   analyses  of   the  bile,  generally  quoted  in  works  on 
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chemistry,  are  those  of  Thenard,  Berzelius,  Tiedemann,  and 

Gmelin : 

Analysis  of  M,  Thenard, 

Water 905.0 

Albumen 42.0 

Resin 41.0 

Yellow  colouring  matter          .        .                 .  2  to  10 

Soda 5.6 

Salts 4.5 

Oxide  of  iron a  trace. 

Analysis  of  Berzelius, 

Water 904.4 

Biliary  and  fatty  matter          ....  80.0 

Mucus  of  the  gall  bladder        ....  3.0 

Osmazome ]  *j  a 

Chloride  of  sodium  and  lactate  of  soda    .  [ 

Soda 4.1 

Phosphates  of  soda  and  lime    .        .        .        .  1.1 

Analysis  of  Tiedemann  and  Gmelin. 

Water 915.1 

Solid  matters  .        .        .  84.9,  these  are  as  follows : 

A  Yolatile  substance  having  the  odour  of  musk  ; 

Cholesterine ; 

Oleic  and  margaric  acids  ; 

Cholic  acid ; 

Biliary  resin ; 

Taurine ; 

Biliary  sugar ; 

Colouring  matter ; 

Osmazome  ; 

A  substance  haying  the  odour  of  urine  when  heated ; 

A  substance  analogous  to  albumen  and  gluten  ; 

Mucus ; 

Cheesy  matter ; 

Salivary  matter ; 

Bicarbonate  of  soda ; 

Carbonate  of  ammonia ; 

Acetate  of  soda ; 

Acetate,  margarate,  and  choleate  of  soda  ; 

Sulphates  and  phosphates  of  soda  and  potash  ; 

Phosphate  of  lime ; 

Chloride  of  sodium. 
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On  casting  a  glauce  over  tlieae  analysea,  it  is  iitipogsihle  not 
to  be  struck  with  their  diacrepancies ;  and  we  might  at  onco 
surmise,  had  not  more  recent  researches  positively  confirmed 
the  fatt,  that  the  great  majority  of  substances  pointed  out  by 
authorities,  and  more  especially  by  Tiedemann  and  Gmeliii, 
are  the  prodaets  of  decomposition  of  the  principal  constituents 
of  the  bile,  under  the  influence  of  the  re-agents  and  chemical 
operations  to  which  the  liquid  is  submitted  during  the  process 
of  analysis. 

It  is  to  M.  Demar^ay  that  we  are  indebted  for  having  un- 
veiled the  mystery  which  surrounded  the  subject  of  the  chemical 
composition  of  the  bile,  by  reviving  the  notion  that  the  bile  is 
a  soda  soap  :  and,  moreover,  by  satisfactorily  proving  the  same. 

According  to  M.  Demar^y,  the  bile  is  a  choleate  of  soda  ; 
but  it  would  appear  from  the  researches  of  M,  Strecker,  that 
two  acids  enter  into  its  composition,  and  that  it  must  be  re- 
garded as  a  choleate  and  chelate  of  soda. 

The  bile,  then,  is  evidently  a  soap,  having  soda  for  its  base, 
in  combination  with  two  acids,  the  choloic  and  cholic  acids. 

It  contains,  moreover,  small  quantities  of  cbolesterine,  per- 
fectly cryatallizable  ;  oleic  aud  margaric  atdds.  existing  probably 
in  combination  with  soda  -.  and  diverse  salts,  having  for  their 
base,  potash,  soda,  ammonia,  and  magnesia. 

We  find,  likewise,  a  species  of  colouring  matter,  if  not  indeed 
two,  according  to  Berzelius:  the  one  is  the  yellow  colouring 
matter,  to  which  he  haa  given  the  name  of  bilifuloine ;  and 
the  other,  the  green  colouring  matter,  tenned  by  him 
biliverdin. 

With  regard  to  the  proportions  of  these  different  substances, 
nothing  is  known  as  yet.  We  may,  however,  enter  here  into 
some  details  respecting  them  and  the  pix)ducta  to  which  they 
give  rise,  under  the  decomposing  influence  of  chemical  reagents. 

When  cholic  acid,  which  constitutes  the  major  portion  of  the 
bile,  is  heated  to  the  boiling  point  with  caustic  potash,  it  is 
transformed  into  glycocoU  and  a  new  acid,  the  cholattc.  If  the 
ebullition  be  prolonged,  this  choklic  acid  is  itself  transformed 
into  a  resinoua-looking  substance,  termed  di/sli/aitie. 
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ChoULic  add  is  readily  crystalizable  io  alcohol  aod  fe1>her. 
It  is  but  little  soluble  in  water,  but  readily  3o  in  a  solution  of 
caustic  alkali  or  of  the  alkaline  carbonates ;  but  the  salts  thus 
formed  do  not  crystallize  upou  evaporation.  If,  on  the  con- 
trary, a  solution  of  potash  be  added  to  an  alcoholic  solutioa 
of  cholftlic  acid,  colourless  crystals  of  cholalate  of  potash  are 
precipitated. 

Cholalic  acid,  when  heated  to  a  temperature  of  200  degrees,* 
becomes  converted  into  choloidic  acid ;  and  whtn  the  temperA>4 
ture  is  r^sed  to  400  degrees,  it  is  transformed  into  dydi/sine. 

The  second  acid  of  the  bile,  viz.,  the  cholcic,  haa  not  Iteeal 
hitherto  obtained  in  a  state  of  purity.  It  contains  much  sol-  " 
phur.  Boiling  caustic  alkaline  solutions  convert  it  into  cholEiUc 
acid,  and  into  a  new  substance,  called  taurine,  which  ia  per-  i 
fectly  cryetallizable.  This  latter  substance  {tauHne) 
wise  formed  when  bile  is  boiled  with  hydrochloric  aoi&fl 
Taurine  is  soluble  in  boiling  witter,  but  sJmost  insoluble  WM 
pure  alcohol 

In  order  to  obtain  choJeic  acid,  the  following  simple  procesB 
is  recommended  by  M.  Deman;ay. 

The  bile  is  first  to  be  evaporated,  and  the  residuum  treated 
with  strong  spirit,  eo  as  to  prepare  an  alcoholic  EOitract  of  bile. 
It  is  in  this  that  the  choleate  of  soda  is  found.  The  extract 
having  been  dissolved  in  100  parts  of  water,  two  pai'ts  of  sul- 
phuric acid  diluted  with  ten  parts  of  water  are  to  be  added; 
the  acid  seizes  the  soda  and  liberates  the  choleio  acid.  Ot) 
evaporation,  the  chuleic  acid  may  now  be  obtained  in  the  form 
of  a  magma,  containing  a  certain  amount  of  colouring  and  fatty 
matter,  from  which  it  requires  to  be  freed. 

M.  Strecker  was  the  first  to  detect  the  presence  of  two  or- 
ganic acids  in  the  bile.  One  of  these  contains  nitrogen,  but  no 
sulphur ;  this  is  the  cholic  acid  The  second,  or  choleic  acid 
contains  both  nitrogen  and  snlphur. 

M.  Strecker  has  succeeded  in  isolating  cholic  acid  It  cry- 
stallizes as  well  as  the  chelate  of  sods.    This  latter  is  altogethsr  j 
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formed  in  the  bile,  and  may  even  be  obtained  by  simply  de- 
colorizing that  fluid  with  animal  charcoal,  evaporating,  redia- 
aolving  in  pure  alcohol,  and  then  adding  aether. 

The  choleic  acid,  however,  has  not  been  isolated  by  Strecker. 

A/((C!ts.— The  bile  contains  a  certain  propoition  of  mucna, 
which  may  be  precipitated  by  the  addition  of  acetic  acid  or 
alcohol 

Ohofesterine. — Is  always  found  in  bile,  and  forms  the  baais 
of  all  biliary  calcnli  It  may  be  obtained  by  treating  the  ex- 
tract of  bile  with  wthei- ;  this  takes  up  the  cholesterine  along 
with  some  fatty  matter,  which  may  be  separated  by  again 
treating  the  cholesterine  with  boiling  alcohol 

The  cholesterine  is  held  in  solution  by  the  choleate  and 
cholate  of  soda,  which  poaaesa  the  property  of  entirely  dis- 
solving fatty  matter. 

iiopoimceoiut  Fatty  Adds. — ^These  are  the  oleic  and  margaric 
acids,  which  are,  like  the  cholesterine,  held  in  solution  by  the 
choleate  and  cholate  of  soda. 

Colauriiiff  Matters. — These  are,  as  we  before  stated,  two  in 
niunber.  viz.,  hiliverdin  and  bilifuhiv,  the  former  of  which  is 
precipitated  by  chloride  of  barium,  and  the  latter  by  baryta 
water. 

Many  chemists  assert  that  the  bile  contains  but  one  species 
of  colouring  matter,  viz.,  hiliverdin.  Such  is  also  the  opinion 
of  MM.  Robin  and  VerdeiL 

According  to  these  authors,  hiliverdin  is  an  oigonic  substance, 
characterized  by  its  colour,  which  varies  from  greenish  yellow 
to  dark  green,  occasionally  bordering  upon  reddish  brown. 
according  to  its  degree  of  fluidity  or  concentration.  It  is  this 
principle  which  is  found  in  the  serum  of  the  blood  in  jaundice, 
and  which  imparts  the  peculiar  yellow  tinge  to  the  fluids  and 
tissues  of  those  who  are  the  subjects  of  this  disease. 

In  the  living  organism,  hiliverdin  is  liquid.  When  rendered 
soUd  by  the  process  of  extraction,  it  appears  as  a  blnckiab 
green  powder,  insoluble  in  water,  but  soluble  in  alcohol  and 
especially  in  sether.  Its  solution  has  a  green  colour,  when  seen 
by  reflected  light,  and  a  dark  or  orange  red  colour,  by  trans- 
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mitted  light.  Hydrochloric  and  sidphuric  acids  deepen  ils 
green  hue,  while  acetic  acid  gives  it  a  reddish  green  colour. 

Biliverdin,  in  combination  with  cholesterine,  mucus,  and  cer- 
tain salts,  constitutes  the  majority  of  biliary  calculi.  It  never. 
however,  imparts  its  coloui-  to  the  crystals  of  cholesterine.  It 
IB  either  expelled  from  the  syatem  in  conjunction  with  the 
ftecal  matters,  or  is  destroyed  by  putrefaction, 

Bilifulvin  is,  accordiug  to  Berzelius,  &  yellow  substance  com- 
posed of  a  double  acid  salt  of  lime  and  soda,  in  combination 
with  an  acid,  which  is  insoluble  in  water  and  alcohol,  pulveru- 
lent, of  a  pale  yellow  colour,  and  called  bilifiilvic  acid.  H« 
does  not,  however,  assert  it  to  be  one  of  the  normal  consti- 
tuents of  the  bile. 

MM.  Robin  andVerdeil  deny  the  existence  of  this  substaiice, 
and  assert  that  the  only  colouring  matter  of  the  bile  is  hiliverdtn. 

In  biliary  calculi,  there  is  usually  found,  together  with  cho- 
lesterine, a  colouring  matter,  which  preaenta  the  following 
diaracteristics :  it  is  solid,  pulverulent,  and  heavier  than  water, 
in  which  it  is  insoluble,  as  also  in  alcohol,  tether,  and  oils,  but 
soluble  in  aUcaliea.  It  contains  nitrogen,  and  evolves  ammoida 
when  exposed  to  the  action  of  heat. 

It  may  not  be  out  of  place  to  allude  here  to  the  chief 
chemical  constituents  of  bile,  as  admitted  by  Thenard,  Berzelius, 
Tiedemann,  and  Gmelin,  but  which  it  is  evident  are  merely  the 
product  of  certain  reactions,  taking  place  duriug  the  chemical 
operations  necessary  for  the  purpose  of  analysis. 

Biltari/  resin  of  M  Tlienard, — This  is  a  product  of  the  de- 
composition of  choleic  and  cholie  acid,  when  treated  with 
hydi'ochloric  acid.  It  is  precipitated  together  with  the  choloidic 
acid  of  M.  Deman^ay.  Were  the  action  of  hy<lrochloric  acid 
more  complete,  the  substance  discovered  and  called  by  Berzelius 
di/sli/sine  would  be  the  result.  This  biliary  resin  is  composed, 
according  to  M.  ClievreuU,  of  the  oleic  and  margaric  acids,  a 
fatty  matter,  not  acid,  and  of  three  of  the  colouring  matters 
of  the  bile. 

Taurine  was  discovered  by  Tiedemann  and  Omclin  ;  it  is,  as 
we  have  before  i^tatcd,  pioduood  by  the  action  of  hydrochloric 
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acid  upon  the  bile.  It  is  formed  at  the  expense  of  the  eholic 
acid,  from  which  it  abstracts  the  nitrogen. 

Picromel. — Picromel,  according  to  M.  Demar^ay,  is  merely 
bile  deprived  of  its  colouring  matter  and  mixed  with  the  acetate 
of  lead  employed  in  the  analysis. 

Retinoid  Principle, — This  is,  according  to  M.  Blondlot,  the 
essential  principle  of  the  bile ;  it  is  a  species  of  extract  deco- 
lorized by  animal  charcoal.  It  results,  probably,  from  the 
method  of  analysis  adopted  by  M.  Blondlot. 

Bilin. — ^This  is  merely  a  combination  of  choleate  and  cholate 
of  soda. 

Bilate  of  Soda. — This  is  the  term  given  by  Liebig  to  the 
bilin  of  Berzelius. 

Glykocliolate  of  Soda. — The  name  given  by  Lehmann  to  the 
cholate  of  soda,  which  he  also  designates  as  the  taurocholate 
of  soda. 

In  order  to  ascertain  the  true  chemical  composition  of  human 
bile,  it  would  be  requisite  to  make  several  quantitative  ana- 
lyses, according  to  the  method  mentioned  above.  The  bile 
should  be  obtained  from  healthy  individuals,  an  almost  insu- 
perable difficulty,  unless  it  were  taken  from  persons  who  had 
just  suffered  a  violent  death,  or  who  had  been  the  subjects  of 
biliary  fistula. 

It  would  then  be  necessary  to  make  the  physiological  data, 
thus  obtained,  the  basis  of  analysis  in  different  pathological 
conditions,  as  has  been  done  with  reference  to  the  blood.  Such 
a  procedure  would  be  fraught  with  interest ;  since  the  presence 
of  bile  in  the  blood,  and  the  non-elimination  of  some  one  or 
other  of  its  constituents,  cannot  but  play  an  important  patholo- 
gical part,  under  a  variety  of  circumstances.  All  this,  however, 
has  yet  to  be  done.  In  the  mean  time,  we  shall  quote  some 
analyses,  upon  which  we  would  warn  the  reader  not  to  lay 
much  stress,  inasmuch  as  they  are  not  made  in  accordance  with 
that  view  which  considers  the  bile  as  a  soda  soap.  We  think 
it  our  duty,  however,  to  mention  them,  as  there  may  still  be 
some  who  are  unwilling  to  adopt  the  ideas  of  iL  Demar^-ay,  or 
to  follow  out  the  directions  which  he  has  given  relative  to  the 
study  of  the  bile. 
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Bizio  {Brugnntelli  Giornale)  has  tlius   analyzed  the  bile 
found  in  the  gall-bladder  of  a  man  affected  with  jaundice : 


Oil 

Stearine 

Green  resin 

A  hard,  yellow,  nitrogenized  matter,  soluble  in 
alkalies  ;  boiling  hydrochloric 

Acid  and  alcohol 

Erythrogene 

Soluble  haematin 

Gummy  saccharine,  extract  with  colouring  matter 

Soluble  albumen 

Fibrin 

Chloride  of  sodium 

Phosphate  of  soda 

Phosphate  of  lime 

Peroxide  of  iron 

Water 


3.720 
8.613 
2.030 

1.937 

4.157 
3.148 
1.978 
7.282 
11.348 
0.984 
1.340 
1.320 
0.532 
5.232 


This  eccentric  production  bears  no  resemblance  to  bile.  Is 
it  not  rather  a  special  morbid  secretion  accumulated  in  the 
diseased  gall  bladder  ?  On  this  head,  Simon,  who  quotes  the 
case,  gives  no  infonnation.  It  is,  however,  evident,  that  if  it 
really  were  bile,  it  must  have  undergone  some  very  consider- 
able modifications. 

Scherer  has  likewise  analyzed  the  bile  in  the  ca^e  of  a  man 
who  died  of  jaundice. 

Analysis  of  1 000  parts  of  bile. 

Water 
Solid  matters 


Bilin 

Bilifellinic  acid 
Fat     . 
Biliary  pigment 

Salts  . 


859.(5 

140.4 

48.6 

30.5 

8.8 

44.3 

8.0 


In  fatty  degeneration  of  the  liver,  the  bile,  according  to 
M.  Tlienard,  presents  the  aspect  of  an  albuminous  fluid.  It 
loses  its  principal  characteristics  ;  and  five-sixths  of  its  solid 
residuum  arc  composed  of  fatty  matter. 

We  subjoin  all  that  is  known  of  the  bile  in  disea.se. 
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Sect.  IIL— Of  the  Pathology  of  the  Bile. 

The  ancients,  and  the  modems  up  to  the  commencement  of 
the  present  century,  laid  much  stress  on  the  morbid  conditions 
of  the  bile  in  the  production  of  disease.  To  this  subject  we 
have  already  alluded  in  our  dissertation  on  the  blood,  and  shall 
therefore  pass  it  over  in  silence,  confining  ourselves  exclusively 
to  that  which  the  actual  state  of  science  admits  of  being  esta- 
blished. 

With  reference  to  the  secretion  of  bile,  three  essentially 
different  conditions  may  be  present : 

1.  The  bile,  although  secreted  as  usual,  is  prevented  from 
finding  its  way  into  the  intestine  by  some  obstacle  existing  in 
the  biliary  ducts :  in  this  case,  retention  of  bile  takes  place. 

2.  From  some  alteration  of  the  tissues,  or  functional  dis- 
turbance of  the  liver,  the  bile  is  no  longer  secreted. 

3.  The  bile  is  secreted  in  too  great  quantity. 

Case  l — The  bih,  secreted  in  projyer  quantity,  is  retained 
in  the  gall  bladder,  and  in  the  excretory  and  secretory  ducts. 

This  condition  produces  jaundice,  which  usually  accompanies 
the  local  symptoms  occurring  in  connexion  with  the  liver  ;  the 
symptoms  themselves  depending  upon  the  nature  of  the  exist- 
ing obstacle ;  such  as  hepatitis,  circumscribed  peritonitis,  cal- 
culi, etc.  This  jaundice  indicates  that  the  bile,  or  at  least  its 
colouring  matter,  is  difiused  throughout  the  system  and  im- 
pregnates the  tissues  generally. 

The  problem  as  to  whether  the  bile  itself  passes  into  the 
blood,  has  occupied  the  attention  of  chemists  as  well  as  of  phy- 
sicians ;  but  it  does  not  yet  appear  to  have  been  thoroughly 
solved  by  either.  To  us,  however,  the  question  appears  to 
admit  of  a  tolerably  satisfactory  answer,  if  we  carefully 
examine  the  component  parts  of  the  blood  in  such  cases. 
Having  already  treated  of  this  subject  in  a  former  section  of 
this  work,  we  shall  merely  give  a  resume  of  our  views,  as 
previously  expressed. 

In  that  form  of  jaundice  which  arises  from  an  obstacle  to 
tlie  flow  of  bile,  the  following  substances  are  found  in  the 
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blood: — 1.  A  great  amount  of  cholesterine  ;  2.  A  greatly  in- 
creased proportion  of  tlie  fatty  acids  in  the  state  of  soap  (oleate 
and  margarate  of  soda)  ;  and  3.  A  considerable  qnantity  of  the 
two  colouring  matters  of  the  bile.  The  choleate  and  fholate 
of  soda  have  not  been  found  in  these  cases;  but  their  ex- 
istence cannot  be  denied,  inasmnch  as  they  have  not  been 
sought  for. 

We  may  therefore  conclude  that  in  jaundice,  by  retention  of 
bile,  we  find  the  principal  constituents  of  this  secretion  in  the 
blood,  where  they  appear  to  undergo  a  species  of  concentra- 
tion ;  and  although  the  choleate  and  cholate  of  soda  have  not 
been  hitherto  detected,  we  may  fairly  ask  whether  this  con- 
centration be  not  the  cause  of  the  jaundice  f 

Cabe  11 — Owing  to  strnctaral  lesion  or  functional  disturb- 
ance of  the  liver.  Hie  bile  is  no  longer  secreted. 

Its  spasmodic  jaundice,  occurring  as  a  consequence  of  some 
violent  moral  emotion,  this  condition  is  not  unfrequently  met 
witJi.  The  same  phenomenon  takes  place  as  in  the  preceding 
case,  viz..  a  concentration  of  the  biliary  matters  in  the  blood. 
We  likewise  find  a  large  proportion  of  cholesterine,  together 
with  an  excess  of  both  the  oleates  and  inai^arates  of  soda  and 
of  the  colouring  matters  of  the  bile.  It  would  appear  that  to 
produce  this  concentration,  the  suppression  of  the  biliary  secre- 
tion must  take  place  suddenly,  as  occurs  in  the  preceding  case. 
When,  on  the  contrary,  the  suppression  of  bile  is,  if  we  may  so 
speak,  of  a  chronic  character,  this  concentration  of  its  elements 
in  the  blood  no  longer  occurs,  and  jaundice  appears  only  in 
exceptional  cases,  llius,  in  cirrhosis  of  the  liver,  it  is  certain 
that  a  portion  of  the  natural  secretion  of  that  organ  is  sup- 
pressed ;  yet  jaundice  is  rarely  present  in  these  cases,  nor  do 
any  facts  demonstrate  the  concentration  of  animal  soaps  and 
colouring  matter  of  the  bile,  in  the  blnod  of  individuals  suflering 
from  the  disease  in  question. 

Case  itl — The  bile  is  secreted  in  too  great  abundaitce. 

This  happens  in  all  cases  of  biliary  flux,  and  it  may  occur 
as  a  diatiuct  disease  under  a  variety  of  circumstances ;  ench, 
for  instance,  aa  the  abuse  of  stimulants  in  hot  countries.    It  is 
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not  uncommon  in  these  countries  to  find  remittent  and  inter- 
mittent fever  complicated  with  hyper-secretion  of  bile,  and  the 
disease  is  then  termed  bilious  remittent,  etc.  We  not  unfrc- 
quently  even  meet  with  biliary  fluxes  as  distinct  affections,  in 
our  own  temperate  climates. 

This  hyper-secretion  of  bile  may  or  may  not  be  attended 
with  jaundice.  In  neither  case  have  we  found  the  elements  of 
the  bile  concentrated  in  the  blood.  The  disease  is  simply, 
therefore,  a  functional  derangement  of  the  liver.  It  is  evident, 
however,  that  jaundice  cannot  take  place,  unless  at  least  the 
colouring  matter  of  the  blood  has  been  deposited  in  the  tissues; 
this  is  possible,  but  in  the  cases  of  which  we  speak,  it  must  of 
necessity  be  deposited  as  soon  as  produced,  for  we  have  never 
met  with  it  during  the  whole  course  of  our  analysis  of  the 
blood.  We  may  further  add  that,  in  biliary  fluxes,  jaundice  is 
comparatively  rare. 

There  remains  one  peculiar  action  of  the  bile  which  we 
cannot  here  elucidate,  by  reason  of  the  entire  absence  of  all 
scientific  information  upon  the  subject,  and  yet  which  cannot 
but  be  of  importance.  It  is  the  influence  which  diseased  bile 
may  exercise  upon  the  gall  bladder,  the  duodenum,  and  the 
intestinea  We  repeat,  it  is  not  improbable  that  many  inter- 
esting pathological  facts  may  eventually  be  discovered  in  this 
field  of  observation  ;  of  which,  however,  at  present  nothing  can 
be  said,  inasmuch  as  we  are  still  unacquainted  with  the  modi- 
fications of  which  the  bile  is  susceptible. 

Sect.  IV.— Of  Biliary  Calculi. 

Under  certain  circumstances,  there  are  formed,  in  the  bile 
coi^tained  in  the  gall  bladder,  or  in  the  secretory  and  excretory 
hepatic  ducts,  certain  more  or  less  consistent  deposits  of  various 
sizes,  which  have  been  denominated  biliary  calculi.  Considered 
in  the  aggregate,  these  calculi  are  composed  of  a  large  amount 
of  cholesterine,  of  colouring  matter,  and  of  a  small  proportion 
of  oleate  and  margarate  of  soda. 

The  substances   entering   into   the   composition  of  biliary 
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calculi,  occur  in  very  different  proportions :  some,  indeed,  may 
occasionally  be  altogether  wanting. 

The  following  ore  some  of  the  constituents  of  biliary 
calculi: 

1.  Choleaterine,  in  more  or  leas  perfect  crystals. 

2.  The  colouring  matter  of  the  bile  (the  choUpyrrhine  of 
Beraeliua).  It  ia  of  a  brownish  red  colour.  Upon  the  addition 
of  nitric  acid,  it  successively  assumes  a  green,  blue,  violet,  and 
red  tint,  and  at  last  becumea  decolorize«L  It  is  soluble  in  a, 
boiling  solution  of  caustic  potash,  to  which  it  imparts  a  greenish 
brown  colour. 

3.  A  dark  brown,  almost  black,  pigment. 

4.  Choleate  and  chelate  of  soda.  We  are  not,  however,  per- 
fectly convinced  of  the  presence  of  these  two  salts  in  biliary 
calculL 

5.  Mucus  and  epithelium. 

6.  Earthy  salts,  more  especially  carbonate  of  lime. 

7.  Margarine  and  raargarates  ;  oleine  and  oleates. 

The  physical  properties  of  biliary  calculi  present  very  con- 
siderable variations,  more  particularly  in  point  of  size.  Their 
colour,  consistence,  and  volume,  depend  upon  their  chemical 
oomposition. 

Vogel.  in  hia  Pathological  Anatomy,  admits  eight  varieties 
of  biliary  calculi,  which  are  as  follows  : 

1.  Fine  precipitates  of  eholepyrrhine  and  crystallized  cho- 
lesterine,  ijnbcdded  in  mucus,  and  mixed  with  epithelium, 
whose  cells  are  sometimes  inerusted. 

2.  Biliary  gravel — minute  concretions  of  the  size  of  a  hemp- 
seed  or  grain  of  sand ;  occasionally,  many  such  concretions  are 
united  by  mucus,  so  as  to  form  a  large  mulberry-shaped 
calculus. 

3.  Soft  biliary  concretions,  which,  in  a  recent  state,  readily 
admit  of  being  moulded  between  the  fingers,  and  consist  of 
crystalline  depositions  of  cholesterine,  between  which  there  ia 
bile-pigment. 

4.  Crystalline  calculi,  consisting,  for  the  most  part,  of  cho- 
lesterine;  nearly  colourless,  transparent,   with   a   crystalline 
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fibrous  fracture,  granular  on  the  surface,  and  usually  covered 
with  minute  crystals  of  cholesterina 

5.  Dark  calculi,  of  a  reddish  brown  colour  and  earthy 
fracture  which  does  not  become  bright  by  friction.  These 
consist  for  the  most  part  of  bile-pigment.  There  is  a  variety 
of  this  species,  which  is  of  a  dark  brown,  almost  black  colour, 
and  exhibits  a  red,  mulberry-like  appearance.  These  calculi 
seem  to  consist  of  a  peculiar  modification  of  bile-pigment. 

6.  Calculi,  consisting  for  the  most  part  of  carbonate  of  lime ; 
they  are  crystalline,  with  rough  surfaces,  terminating  in  sharp 
angles,  and  sometimes  of  a  brownish  colour.* 

7.  Gall  stones,  of  a  whitish  colour,  with  a  saponaceous 
aspect,  and  a  concentric  laminated  arrangement.  These  calculi, 
on  being  scraped,  assume  a  polished  appearance,  and  consist  for 
the  most  part  of  cholesterine. 

8.  Gall  stones,  consisting  of  alternate  white  layers  of  cho- 
lesterine, and  dark  yellow  layers  of  bile-pigment. 

The  two  last  kinds  are  by  far  the  most  common. 

The  following  analyses,  as  quoted  by  Vogel,  may  serve  to 
give  an  idea  of  the  varying  chemical  composition  of  gall 
stones. 

6. 


. 

1. 

2. 

3. 

4. 

6. 

Cholesterine 

96 

65 

67 

60 

4 

Bile-pigment 

3 

•                 •  •  • 

25 

•  •  ■ 

1 

35 

Mucus 

•      89 

Biliary  matter 

•                 •  •  • 

3 

17 

•  •  • 

Calcareous  salts    . 

•                 •  •  • 

2 

•  •  • 

8 

3 

100? 

The  following  analyses  of  biliary  calculi  are  due  to  Glaube 

and  Brande : 

Olavhe.  Brande. 


Cholesterine          .... 

66 

1. 
81.25 

2. 

69.76 

3. 

81.77 

Biliary  resin         .... 
Bile-pigment        .... 
Albumen, mucus, and  soluble  salts 

8 
15 

... 

3.12 
9.38 

•  «  • 

6.66 
11.38 

•  •  • 

3.83 
7.57 
3.83 

Coagulated  albumen    . 

Biliary  mucus      .... 

9 
12 

•  •  • 

6.25 

•  •  « 

13.20 

•  •  « 

•  «  • 

*  Bouiuon,  de  la  Bile.     Paris,  1843,  p.  220. 
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Von  Bibra  found  1  50.0  of  alumina  with  iron,  and  1  40.0 
of  carbonate  of  lime  in  a  biliary  calculus. 

In  a  similar  concretion,  Witting  likewise  found  a  large  pro- 
portion of  carbonate  of  lima 

Bailly  and  Henry  found,  in  a  biliary  calculus,  the  following : 

Carbonate  of  lime,  with  traces  of  carbonate  of 

magnesia 72.70 

Phosphate  of  lime 13.51 

Mucus,  with  a  small  quantity  of  peroxide  of  iron 

and  bile-pigment 10.81 

Simon,  having  analyzed  a  biliary  calculus,  found  it  simply 
composed  of  biliary  resin,  altered  colouring  matter,  and  some 
traces  of  cholesterine. 

Bertazzi  has  stated  copper  to  be  a  constituent  part  of  biliary 
calculi  He  found  it  in  fourteen  cases,  in  all  of  which  the  pro- 
portion of  copper  appeared  to  be  in  direct  ratio  to  the  amount 
of  bile-pigment  In  ten  analyses  of  healthy  bile,  the  metal  was 
not  detected  onca 

Heller*  has  likewise  demonstrated  the  existence  of  copper  in 
biliary  calculi 

Schubler  and  Michelf  found  a  biliary  calculus  to  be  thus 
constituted : 

Yellow  saponifiable  fat 25 

Red  colouring  matter 75 

They  regard  this  red  colouring  matter  as  a  modification  of 
bile-pigment. 

The  chemical  composition  and  physical  properties  of  biliary 
calculi  being  well  known,  we  may  next  endeavour  to  explain 
their  mode  of  production. 

1.  By  the  concentration  of  healthy  bile ;  as  when,  for  exam- 
ple, it  remains  stagnant  in  the  gall  bladder  for  a  length  of 
time.     In  this  case  the  bile  becomes  concentrated  by  the  re- 


*  Archiv,fur  phifsiolog,  und  pathdog,  Chemie,  vol.  ii,  p.  228. 
t  Joxirnal fur  jyrakt.  Chemiey  vol.  viii,  p.  378. 
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absorption  of  its  watery  portion  ;  while  the  cholesterine,  fatty 
acids,  and  colouring  matter,  being  less  soluble,  are  first  sepa* 
rated  and  then  precipitated.  The  precipitation  of  the  choleate 
and  cholate  of  soda,  must  be  much  more  unconmion  and  altoge- 
ther exceptional 

2.  May  not  the  bile,  under  certain  circumstances,  contain 
more  cholesterine  than  in  health  ?  Albeit  not  as  yet  proved, 
such  a  condition  is  by  no  means  improbable.  Concentration 
likewise  of  the  colouring  matter  may  sometimes  take  placa 

In  those  rare  instances,  where  biliary  calculi  are  found 
chiefly  composed  of  carbonate  and  phosphate  of  lime,  the  pro- 
portion of  these  salts  has  probably  undergone  an  increase,  and 
they  have  been  deposited  after  concentration. 

Lastly,  the  mucus,  being  increased  in  quantity,  may  contri- 
bute to  agglutinate  those  constituents  of  the  bile  which  are 
separately  precipitated. 

The  above,  it  is  true,  are  but  hypotheses ;  hypotheses,  how- 
ever, which  in  all  probability  are  an  expression  of  the  truth. 

The  subsequent  growth  of  biliary  calculi  is  similar  to  that 
of  urinary  concretions  :  when  once  the  calculus  begins  to  form, 
it  rapidly  increases,  by  becoming  a  centre  of  attraction  for  the 
more  insoluble  elements  of  the  bile. 


Sect.  V. — Of  the  Hepatic  Sugar. 

The  important  discovery  of  the  sugar-secreting  function  of 
the  liver,  is  due  to  a  French  physiologist,  M.  Claude  Bernard. 
We  shall  endeavour  here  to  give  a  brief  summary  of  his  views, 
based  as  they  are  upon  undeniable  facts. 

According  to  M.  Claude  Bernard,  the  hepatic  sugar  is  de- 
rived from  two  sources :  1.  From  starchy  aliment ;  and  2. 
From  the  liver  itself,  which,  according  to  this  author,  is  capa- 
ble of  forming  sugar  without  receiving  any  such  aliment  from 
the  blood  of  the  portal  vein. 

The  blood  which  enters  the  liver  is  not  found  to  contain 
sugar,  unless  the  animal  experimented  upon  has  been  fed  upon 
starchy  or  saccharine  substances  ;  while,  on  the  contrary,  the 
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blood  which  leaves  the  liver,  invariably  cfintainB  a  cettun 
araoant  of  sugar,  whatever  diet  the  animal  may  liave  been 
subjected  to,  and  even  for  some  time  after  a  total  absUaeucs  g 
&om  food  in  general. 

We  not  only  find  sugar  in  the  blood  which  leaves  the  livei 
but  likewise  in  the  tissues  of  the  organ  itself,  in  all  vertebrata 
and  invertebrate  animals.  The  quantity  of  sugar,  howeva 
appears  to  be  greater,  in  proportion  as  the  animals  occupy  i 
higher  position  in  the  zoological  scale. 

The  liver  secretes  sugar  under  the  influence  of  the  respira- 
tory apparatus  The  lungs,  stimulated  by  the  action  of  the 
inspired  air,  react  upon  the  nervous  centres,  which  reflect  such 
action  back  towards  the  liver,  through  the  medium  of  the 
spinal  cord  and  the  great  sympatlietic  nerve. 

Experiments  prove,  that  by  direct  irritatiDn  of  the  origin 
of  the  great  sympathetic  nerve,  it  is  possible  to  produce  a 
hyper-secretion  of  sugar  on  the  part  of  the  liver,  the  excess  of 
this  substance  passing  off  with  the  uriue,  If,  as  has  been 
asserted,  ansstbetics  possess  the  property  of  producing  sacdia- 
rine  urine,  it  is  probable  that  tbey  act  in  a  similar  manner ; 
and  if  we  admit  that  they  may  produce  the  phenomena  of 
asphyxia,  it  follows  that  the  sugar-destroying  agent  (the  action 
of  the  lunge)  being  diminiBhed.  the  unconsumed  sugar  must 
escape  along  with  the  urine. 

Diabetes  is  due  to  an  increased  production  of  sugar  on  the 
part  of  the  liver. 

M.  Bernard  has  proved  by  experiment,  that  as  section  of  the 
pneumogastrie  nerves  destroys  the  influence  exerci8e<l  by  the 
nervous  system  upon  the  lungs,  the  stimulus  of  the  air  upon 
these  organs  is  uo  longer  transmitted  to  the  brain,  and  under 
these  circiimstanecg  sugar  is  no  longer  found  either  in  the  liver 
or  the  urine. 

ITje  more  an  animal  breathes,  the  more  oxygen  does  it  e 
sume,  and  the  more  sugar  does  it  produce. 

This  action  of  the  respii-atory  apparatus  upon  the  liver,  j 
eents  nil  the  characteristics  of  a  reflex  act. 

If  respiration  be  maintained  in  a  decapitated  animal  V>y  arti- 
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ficiat  means,  the  liver  coutinues  to  §ecreto  sugar.  Again,  if 
air.  mingled  with  any  irritating  vapour,  be  introduced  into  the 
lungs,  we,  ere  long,  detect  the  presence  of  sugar  in  the  urine. 

Experiments  then  enable  us  to  modify  the  production  of 
sugar  at  pleasure,  but  they  cannot  influence  its  destruction  in 
the  blood.     Such  is  a  aummary  of  M.  Claude  Bernard's  theory. 

M.  Vemoia,  with  a  view  of  ascertaining  whether  sugar  could 
be  found  in  the  liver  aft«r  death,  and  whether  it  disappeared 
in  certain  diseases  but  remained  in  others,  analyzed  the  liver 
in  one  hundred  and  seventy-one  eases,  and  has  published  the 
results  in  the  Archives  de  M^decine.  We  shall  subjoin  a  brief 
summary  of  these  interestiug  reaearches. 

Injhtence  of  Age. — According  to  M,  Bernard,  sugar  may  be 
found  in  the  liver  of  the  fcetus  at  about  the  fifth  month,  but 
seldom  before  that  period.  After  the  fifth  month  it  continues 
to  increase  in  quantity,  so  that  there  is  alwaya  found  a,  larger 
amount  of  sugar  in  the  liver  of  adult  animals  than  in  that  of 
tho  young. 

The  following  are  the  conclusions  arrived  at  by  M  Vemois ; 

1 .  Age  appears  to  exercise  a  certain  degree  of  influence  upon 
the  secretion  of  hepatic  sugar:  its  minimum  being  found 
between  the  peiiod  of  birth  and  the  age  of  two,  and  its  maxi- 
mum between  the  ages  of  twenty  and  thirty. 

2.  Sugar  is  found  in  the  liver  of  the  fcetus,  but  not  so  fre- 
quently as  in  that  of  adults,  even  after  the  fourth  month  of 
intia-uterine  existence. 

-  3.  Sugar  may  be  found  in  the  liver  of  the  f(stn8  and  not  in 
that  of  the  mother,  and  vice  veraA.  This  fact  is  as  yet  un- 
explained. 

Influence  of  Sex. — According  to  M,  Vemois,  tho  secretion  of 
sugar  by  the  liver  is  in  no  degree  influenced  by  sex. 

Jnfuence  of  Disease. — Tho  majority  of  authors  who  have 
written  upon  this  subject,  MM.  CL  Bernard.  Robin,  and  Verdeil. 
merely  state,  that  possibly  cei;tain  diseasee  may  cause  a  tern- 
poraiy  disappearance  of  the  hepatic  sugar.  MM  Reyno5i>. 
Michea,  and  Dechambre.  have  lately  asserted  that  it  ia  not  the 
production  but  the  destruction  of  sugai'  which  varies.     It  is 
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thus  that  he  explai 


;  of  9 


1  tbe  urine  of 


plains  tHo  preeencf 
animals  in  whom  the  origin  of  the  pueuraogastrie  nerve 
been  pricked,  or  who  have  been  drowned,  strangled,  or  sub-, 
jectod  to  the  action  of  anaesthetics ;  also  in  the  urine  of  persoU' 
affected  with  phthiais,  chronic  bronchitis,  arthritis,  pleurieyi 
hysteria,  epilepsy,  and,  lastly,  in  the  urine  of  the  aged.  Siu^i 
are  the  pretensions  of  M.  Reynoao,  In  some  experiments, 
however,  made  by  him  at  the  Hdpital  de  la  Piti^,  the  presencB 
of  sugar  in  the  urine  was  admitted  upon  such  slender  teali* 
mony,  that  doubt  remained  in  the  minds  of  all  the  spectatori. 

In  1 40  cases,  wherein  the  nature  of  the  disease  was  noted  by 
M.  Vernois,  he  only  found  sugar  fifty-six  timea.  It  is  evidenl 
therefore,  that  disease  exerts  an  undeniable  influence  upon 
secretion  of  hepatic  sugar. 

Duration  of  the  Disease, — ^According  to  M,  Vernois,  the 
amount  of  hepatic  sngsr  is  in  inverse  ratio  to  the  duration  of 
the  diseasa 

Nature  of  the  Disease. — Its  influence  is  undeniable,  being 
amply  confirmed  by  fects.  According  to  M.  Vernois,  there  ate 
certain  diseases,  in  the  majority  of  cases  of  which,  the  liver 
contains  sugar :  as,  for  instance,  epidemic  cholera. 

M.  Bouchut  has  arrived  at  similar  conclusions :  havii 
made  a  filtered  decoction  of  the  liver  in  twenty  cases  of  cholen^! 
ho  tested  each  specimen  with  Barreswill's  solution,  and  found 
sugar  in  eveiy  instance  in  which  the  disease  had  been  pro- 
tracted, but  none,  on  the  contrary,  in  those  in  which  it  bad 
proved  rapidly  fatal 

M.  Vernois  asserts,  moreover,  that  in  the  majority  of  other 
diseases,  the  number  of  cases  in  which  sugar  may  be  detected  in 
the  liver  is  very  much  smaller :  as,  for  instance.  In  the  sclerema 
of  new-bom  infants,  iu  cerebral  diseases,  and  in  tubercnlac 
affections. 

Sugar  is  seldom  found  in  cases  where  the  liver  has  under- 
gone anatomical  change.     It  is. not  destroyed  by  putrefaction. 

Influence  of  Abntinence. — M.  Bernard,  while  asserting  that 
the  liver  itself  may  secrete  sugar,  without  the  ingestion  of  such 
alimentary  substances  as  are  usually  considered  necessary  \o 
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its  formation,  neveilheless  admits  that  prolonged  abstinence 
may  even  produce  complete  disappearance  of  the  sugar.  This 
result  (the  formation  of  sugar  without  constituent  materials)  is 
the  moat  unacceptable  portion  of  his  theory,  and  new  experi- 
ments are  requisite  before  it  can  be  satisfactorily  proved.  M. 
Mialhe  especially,  believes  that  the  formation  of  sugar  cannot 
be  independent  of  a  saccharine  or  amylaceous  diet. 

An  opportunity  waa  afibrded  to  M.  Vemois  of  examining 
the  liver  of  a  young  female,  eighteen  years  of  age,  who  died  of 
marasmus,  the  result  of  a  chronic  affection  of  the  stomach 
which  had  lasted  six  weeks.  During  the  fortnight  previous  to 
her  decease,  the  patient  had  taken  no  food,  having  been  kept 
alive  by  injections  of  strong  brotli.  The  liver  contained  a  large 
quantity  of  sugar.  We  cannot,  therefore,  positively  assert, 
that  abstinence  causes  the  disappearance  or  decrease  of  the 
hepatic  sugar. 

Saccharine  Diabetes  or  Glucosiiria. — ^According  to  M.  Ber- 
nard, diabetes,  as  we  have  before  seen,  consists  of  a  hyper- 
secretion of  sugar  ou  the  part  of  the  liver.  As  the  excess  of 
this  substance  cannot  be  destroyed  in  the  blood,  it  ])asses  into 
the  urijie,  by  which  it  is  eliminated  from  the  system. 

In  support  of  his  theory,  M.  Bernard  has  arti6cially  pro- 
duced diabetes  in  animals.  There  are  nevertheless  certain  facts 
which  seem  to  invalidate  his  views ;  for  instance,  M.  Bernard 
himself  states,  that  the  liver  of  a  diabetic  patient,  which  he 
examined,  contained  no  sugar.  In  another  patieut,  howex^r, 
who  died  rapidly  of  the  same  disease,  under  the  care  of  M.  Rayer, 
the  liver  (which  was,  it  is  true,  in  a  state  of  hypertrophy)  con- 
tained I  ir^  drachms  of  sugar. 

M.  Vernois  has  likewise  examined  the  livers  of  two  diabetic 
patients ;  in  one  of  these  he  found  traces  of  sugar,  in  the  other, 
none. 

The  theory  of  M.  Bernard,  although  bearing  the  stamp  of 
probability,  present-a  nevertheless,  certain  difiiculties,  which 
further  experiments  can  alone  remove.  As  long  as  the  absence 
of  sugar  in  the  livers  of  a  certain  number  of  diabetic  patients 
s  unexplained,  hia  theory  must  \)e  regarded  as  incomplete. 
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Praetical  Couaeiiiieuces  deducil/le  from  ft  StuJy  of  the  Bile  and 
iL9  Modiliculious. 

The  history  of  the  chemical  composition  of  this  fluid  is  so 
little  advancod,  that  it  may  appear  out  of  place  to  allude  even 
to  this  suhject.  We  shall  content  onrselTea.  thaefore,  witU 
pointing  out  some  of  the  more  prominent  indications  which 
appear  to  present  themselves,  and  to  hint  at  the  concluaions 
which  might  possibly  be  drawn  from  moixi  extended  research. 

Can  the  bile,  wc  may  ask,  when  passing  in  an  altered  condi- 
tion into  the  intestine,  interfere  with  duodenal  and  intestine 
digestion  f  Can  it  prevent  or  modify  absorption  ?  Lastly,  is 
it  capable  of  exercising  an  injurious  influence  upon  the  mucous 
membrane  of  the  intestines  ?  All  this  is  possible  ;  nay,  more, 
it  is  probable ;  but  upon  these  points  science  has  hitherto  been 
silent. 

In  cases  where,  from  some  functional  or  nervous  derange- 
ment of  the  liver,  the  bile  is  no  longer  secreted,  chemical 
analysis  has  demonstrated  the  presence  in  the  blood  of  the 
constituent  elements  of  the  bila  Here  the  indication  is  {wst- 
tive :  the  liver  requires  stimulation.  But  do  we  possess  i-eme- 
dies  capable  of  producing  such  an  effect  ?  Here  again  another 
query  suggests  itself.  According  to  some  authorities,  calomel 
and  rhubarb  follil  the  indic-ation  in  question  ;  according  to 
others,  saline  and  irritating  purgatives  produce  exactly  the 
same  result.  A  solution  of  this  problem  in  therapeutics  would 
not  be  without  importance. 

Again,  we  might  ask,  is  it  by  a  species  of  elective  action  on 
the  part  of  the  liver,  that  such  and  such  a  purgative  acts  by 
increasing  the  functional  activity  of  the  organ  ?  or  is  it,  that 
by  irritating  the  intestine  and  augmenting  its  i^ecretion,  the 
irritation  thus  produced  is  propagated  to  the  liver,  and,  by 
sympathetic  action,  produces  an  increased  secretion  of  bile? 
Such  hypotheses  are  probable,  and  appear  to  accord  with 
ascertained  facts. 

Li  cases  where  the  biliary  constituents  remain  in  the  bloody 
by  reason  of  an  obatAcle  to  the  free  course  of  the  bile,  and  its 
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consequent  probable  re-absorption,  as  well  as  in  those  cases 
where  it  is  not  duly  secreted,  we  must  also  have  recourse  to 
purgatives,  but  with  a  different  object  in  view,  viz.,  Istly,  to 
encourage  the  formation  of  the  biliary  secretion,  and  thus  to 
produce  such  an  amount  of  vis  a  tergo  as  may  serve  either  to 
destroy  the  obstacle,  or  to  impel  it  still  further  into  the  biliary 
passages ;  and,  2ndly,  in  order  to  propagate  to  the  biliary  ducts 
the  peculiar  motion  which  purgatives  excite  within  the  intes- 
tines, and  by  which  the  impacted  body  (a  calculus  for  instance) 
may  be  made  to  overcome  the  obstacle  presented  by  the  nar- 
row calibre  of  the  hepatic  ducts. 

When  there  is  an  increased  secretion  on  the  part  of  the  liver, 
with  biliary  flux,  if  it  escape  freely,  and  if  there  be  sufficiently 
copious  bilious  evacuations,  no  especial  therapeutic  indication 
presents  itself  If,  on  the  contrary,  the  bile  while  escaping  in 
large  quantities  from  the  liver,  remains  in  the  intestines  with- 
out being  evacuated,  experience  proves,  that  colic,  more  or  less 
severe,  not  unfrequently  occurs.  Here  the  indication  is  dis- 
tinct, and  purgatives  must  be  given,  not  to  increase  the 
secretion  of  the  liver,  but  to  remove  the  bile  accumulated 
within  the  intestines. 

Does  the  known  composition  of  biliary  calculi,  we  may 
ask,  afford  any  therapeutic  indication?  This  is  a  question 
which  has  to  a  considerable  degree  occupied  the  attention  of 
physiciana  But  we  must  here  again  ask,  whether,  except  in 
cases  where  the  calculus  presents  an  obstacle  to  the  fr*ee  flow 
of  bile  (an  obstacle  which  is  indicated  by  hepatic  colics),  we 
are  acquainted  with  the  symptoms  of  biliary  calculi  ?  Do  they 
afford  any  positive,  undeniable  evidence  of  their  existence, 
recognized  and  admitted  by  physicians  in  general  ?  They  cer- 
tainly do  not ;  how  then  can  we  attempt  to  lay  down  the 
treatment  of  biliary  calculus  ? 

When  once  the  hepatic  colic  has  disappeared  and  the  calculus 
no  longer  obstructs  the  flow  of  bile,  it  is  of  but  little  con- 
sequence, whether  it  has  been  broken  up  or  has  escaped  into 
the  intestine,  as  it  is  most  probable  that  others  remain  behind 
in  some  part  of  the  biliary  apparatus ;  or  if  this  be  not  the  case. 
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the  composition  of  the  bile  is  such,  that  ne^  calculi  wQl  form 
ere  long.  It  is  iu  such  cases  that  a  specific  treatmeut  has  been 
recommended,  viz.,  the  adzninistration  of  jether,  tui'pentine,  tha 
remedy  of  Duramle,  etc.  It  was  thought  that  these  substanc 
passijig  into  the  blood  and  from  thence  into  the  bile, 
disintegrate  the  calculus  by  dissolving  the  cholesterine,  Th* 
hypothesis  was  simply  absui'd  \  and  now  that  we  know  mora 
of  the  formation  of  Uie  bile  and  biliary  calculi,  as  well  aa  of 
the  action  of  those  remedies,  to  which  a  chemical  property  was 
gratuitously  attributed,  it  Is  impossible  to  conceive  that  any 
practitioner  should  adopt  such  views. 

In  the  present  state  of  science,  we  are  unacquainted  with 
the  means  of  introducing  into  the  bile  remedies  capable  of 
acting  directly  upon  this  secretion,  or  of  modiiying  the  com- 
position of  biliary  calculi 

Is,  we  may  ask,  the  theory  of  M.  Bernard,  relative  to  diabetes, 
confirmed  by  the  treatment  of  this  disease,  or  does  it  throw 
any  light  upon  its  therapeutic  management  ?  With  regard  to 
the  former  question,  we  may  answer,  that  the  measures  hitherto 
found  most  successful  against  this,  but  too  often  incurable 
disease,  seem  rather  to  invalidate  his  theory,  and  afford  no 
information  respecting  the  nature  of  this  affection. 

There  are  two  plans  of  treatment  which  have  been  more 
successful  than  all  others,  albeit  they  frequently  fail. 

The  first  consists  in  the  complete  suppression  of  starchy  and 
saccharine  aliment  It  iii  certain  that  iu  some  cases  this 
method  of  procedure  will  produce  the  entire  removal  of  sugar 
from  the  urine.  If  this  be  the  case,  it  is  very  clear  that  the 
liver  requires  these  materials  in  order  to  fonn  sugar,  and  that 
if  they  be  withheld,  it  ceases  to  produce  an  excess  of  this  sub- 
stance. For  the  time  being,  therefore,  an  apparent  cure  at  leaat 
is  obtained. 

The  second  plan  consists  iu  the  administration  of  alkalies,  as 
recommended  by  Miulhe  and  Contour.  Tliis  method  of  treat* 
ment  is  occasionally  successful,  more  especially  if  adopted  in. 
connexion  with  the  preceding  one.  This  is  a  feet  which  wB 
cannot  but  admit,  and  which  neither  confirms  nor  invalidates 
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the  views  of  M.  Bernard,  althougli  it  cannot  indeed  be  ex- 
plained by  reference  to  his  theory.  We  must  regard  it  there- 
fore as  an  acknowledged  fact  in  therapeutics,  purely  empiric, 
but  yet  true. 

With  regard  to  our  second  query,  viz.,  whether  the  theory  of 
M.  Bernard  has  hitherto  led  to  a  rational  plan  of  treatment, 
we  must  answer  in  the  negative.  Whether  it  may  yet  do  so, 
the  future  alone  can  decide. 


ARTICLE  III. 

OF  THE  PANCREATIC  JUICE. 

The  pancreatic  juice  has  frequently  been  compared  to  the 
saliva^  This  view,  supported  by  Leuret  and  Lassaigne,  but 
rejected  by  Tiedemann  and  Gmelin,  gave  rise  to  a  series  of 
experiments,  which  threw  great  light  upon  the  composition  of 
the  pancreatic  juice.  The  researches  of  MM.  Bouchardat,  San- 
dras,  Mialhe,  and  especially  of  M  Bernard,  have  satis&ctorily 
established  this  point. 

The  pancreatic  juice  is  alkaline,  and  has  always  been  found 
so  by  MM.  Sandras,  Bouchardat,  and  Bernard. 

It  is  colourless,  limpid,  viscid  and  glutinous ;  it  froths  when 
agitated ;  its  taste  is  saline.  It  is  coagulable  by  heat,  as  well 
as  by  nitric  and  hydrochloric  acida  Its  coagulation  is  com- 
plete, not  a  drop  of  fluid  being  left.  The  coagulum  is  white. 
The  coagulable  material  is  not  precipitated,  either  by  lactic, 
acetic,  or  diluted  hydrochloric  acids  ;  but  is  entirely  redissolved 
by  alkalies. 

The  pancreatic  juice  undergoes  decomposition  with  great 
facility ;  a  few  hours  being  sometimes  sufficient  to  produce 
this  result. 

We  do  not  conceive  it  necessary  here  to  quote  the  analyses 
made  by  Leuret,  Lassaigne,  Tiedemann  and  Gmelin.  In  the 
present  state  of  science  they  are  no  longer  of  importance. 

The  constituents  of  the  pancreatic  juice  are  as  follows  : 

a.  Water ; 
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6.  A  substance  constituting  the  major  portion  of  the  pan- 
creatic juice,  and  which  has  been  regarded  as  albumen  by 
Tiedemann  and  Gmelin,  and  as  casein  by  othera 

c.  Osmazome ; 

d.  Acetate  of  soda  ; 

e.  Chloride  of  sodium  ; 

/  A  small  quantity  of  phosphate  and  carbonate  of  soda 
(with  a  little  potassium) ; 

Lastly,  carbonate  and  phosphate  of  lima 

The  coagulable  matter  of  the  pancreatic  juice  has  been 
described  by  MM.  Robin  and  Verdeil,  under  the  name  of 
pancreatine.     The  following  are  its  chief  characteristica 

It  is  a  liquid  which  coagulates  upon  the  application  either  of 
heat  or  alcohol ;  in  the  latter  case,  it  may  be  re-dissolved  in 
water;  unlike  albumen,  it  cannot  be  filtered  through  sulphate 
of  magnesia,  which  coagulates  it  This  substance  exists  only 
in  the  pancreatic  juice.  It  is  coagulated,  moreover,  by  concen- 
trated nitric,  sulphuric,  and  hydrochloric  acids,  as  weU  as  by 
the  metallic  salts  and  pyroligneous  spirit.  Diluted  acetic, 
lactic  and  hydrochloric  acids  do  not  produce  this  result.  Al- 
kalies re-dissolve  the  precipitate.  When  treated  with  chlorine, 
the  pancreatine  presents  a  fine  red  colour.  It  putrifies  rapidly 
at  a  temperature  of  from  40°  to  50°  centigrade  measure  (from 
105°  Fahrenheit). 

It  is  of  this  substance  that  the  pancreatic  juice  is  almost 
entirely  composed,  and,  by  it,  the  salts  which  it  contains  are 
held  in  solution. 

According  to  MM.  Robin  and  Verdeil,  this  substance  does 
not  undergo  rapid  change  in  those  cases  where  the  pancreatic 
juice  is  of  morbid  quality.  It  disappears  gradually,  the  pan- 
creatic juice  becoming  more  watery  and  losing  its  activity. 
Moreover,  as  soon  as  it  begins  to  change,  the  saline  principles, 
which,  while  insoluble  in  water  were  perfectly  soluble  in 
healthy  pancreatic  juice,  are  deposited.  It  is  the  pancreatine 
which  possesses  the  property  of  forming  an  emulsion  with 
fatty  matters.  When  coagulated  by  alcohol,  it  stiU  retains 
this  property,  provided  it  be  re-dissolved  in  water. 
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The  activity  of  the  pancreatic  juice  is  in  direct  proportion  to 
its  coagulability,  or,  in  other  words,  to  the  amount  of  pancrea- 
tine which  it  contains. 

Of  the  pathological  modifications  of  the  pancreatic  juice, 
we  know  nothing. 


ARTICLE  IV. 

OF     THE     URINE. 

The  urine  is  a  fluid  secretion  eliminated  by  the  kidneya  We 
shall  proceed  to  investigate  its  physico-chemical  properties, 
both  in  health  and  disease. 

Sect.  I. — Of  the  Physico-chemical  Properties  of  the  Urine,  and  of 
the  proper  kind  of  Urine  for  Examination. 

The  ancients  very  justly  admitted  a  distinction  between  the 
various  kinds  of  urine  passed  at  different  times  of  the  day. 
This  distinction  is  still  recognized,  and  is  as  follows. 

1.  Urina  PotHs. — ^They  thus  designated  the  urine  passed 
after  taking  a  certain  amount  of  fluid.  It  is  more  limpid,  of  a 
lighter  colour,  and  of  a  lower  specific  gravity  than  urine  passed 
at  other  times. 

2.  Urina  Chyli. — This  is  urine  passed  two  or  three  hours 
after  a  meal,  when  digestion  is  either  partially  or  entirely  com- 
pleted. It  is  much  influenced  by  the  quantity  and  quality  of 
the  food. 

3.  Urina  Sanguinis. — This  is  urine  passed  on  rising  in  the 
morning.  It  bears  a  certain  relation  to  the  composition  of  the 
blood,  and  is  but  little  affected  by  the  solids  or  fluids  which 
may  have  been  taken  over  night.  It  might  not  inaptly  be 
designated  as  the  pure  product  of  the  renal  secretion.  It  is  this 
urine  which  is  usually  chosen  for  examination  when  we  wish 
to  ascertain  its  composition,  whether  in  health  or  disease. 

There  is  a  method,  first  employed  by  M.  Chossat  and  subse- 
quently by  MM.  Lecanu  and  Becquerel,  which  consists  in  col- 
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lecting  all  the  urine  passed  in  the  space  of  tweuty-fonr  hoars, 
and  then  analyaing  the  sum  total  of  fluid  thus  obtained.  We 
thus  asceiiiain  the  quantity  of  urine  passed  in  a  given  time, 
and  this  serves  as  a  standard  of  comparison  far  subsequent 
experiments.  By  adopting  this  plan,  moreover,  we  are  enabled 
to  compare  the  results  of  analysis  as  afforded  by  the  urine 
passed  by  one  person  in  twenty-four  hours,  with  that  passed 
by  another  in  a  similar  space  of  time.  The  above  method  of 
procedure  should  be  employed  whenever  it  is  possible  to  do  so ;. 
the  first  specimen  to  be  collected,  being  that  passed  on  rising 
in  the  morning.  When  the  produce  of  twenty-four  hours  can^ 
not  be  procured,  we  must  be  satisfied  with  the  morning  excre- 
tion. 


Suet.  II. — Of  the  Coiaposition  of  the  Urine  in  ITe&lth. 

The  composition  of  the  urine  as  passed  in  the  twenty-four 
hours,  varies,  witMn  certain  limits,  from  day  to  day.  To  obtain 
therefore  an  exact  mean,  the  urine  of  an  individual  must  be 
analyzed  for  several  days  in  succession. 

The  following  table  gives  the  mean  composition  of  the  urine 
in  health,  as  ascertained  by  ourselves.  The  first  column  refers 
to  the  amount  of  urine  passed  in  twenty-four  hours,  and  in  the 
second  column  the  results  are  referred  to  the  standard  of  1000. 
Such  a  proceeding  is  indispensable,  the  second  column  serving 
more  especially  as  a  key  by  which  to  compare  the  results  ob- 
tained by  other  chemists. 

The  table  itself  indicates  the  mean  composition  of  healthy 
urine  in  the  male  and  female,  together  with  the  mean  deduced 
from  their  addition.  It  is  based  upon  the  results  allbrded  by 
eight  analyses  of  healthy  urine. 
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M.  Lecann,  in  his  numerous  experiments,  has  aniveJ  at 
almost  analogous  results.  These,  if  calculated  upon  the  same 
principle  and  referred  to  1 000,  give  the  following  proportions : 

Spectfie  gravity 1017.010 

Water 937.375 

Urea 13.074 

ITricacid 0.410 

Fined  &alt8  Dot  decoiapoged  bj  lieat       .  lO.OliT 

This  latter  number  (10.0f>7)  differs,  however,  considerablyj 
from  that  which  we  have  given  in  the  preceding  table,  viz,  7. 

Berzelius  has  framed  a  table  which  shews  the  eompositio 
of  the  urine,  but  it  differs  greatly  from  those  of  MM.  Lecanu  and  ^ 
BecquereL  This  table,  which  for  a  length  of  time  was  accepted  ■ 
a^  a  standard  of  comparison  for  the  different  researches  mad^  ■ 
of  late  years,  upon  the  urine,  was,  in  all  probability, 
upon  experiments  made  on  the  morning  urine.  Deeming  irf 
nnneceBsary  to  allude  fui'ther  to  the  views  of  M.  Berzelius,  wiil 
shall  proceed  to  investigate  the  properties  and  variations  of 
each  of  the  chemical  constituents  of  the  urine. 


A.    THE   WATEE. 

There  is  no  other  method  of  accurately  ascertaining  tha 
amount  of  water  contained  in  the  urine,  but  that  which  con- 
sists in  evaporating  the  secretion  in  a  stove  at  a  temperature 
of  SO  degrees  (centigrade  measure),  and  weighing  the  residuum : 
the  loss  by  weight,  shewing  the  amount  of  wat«r. 

To  obtain  an  approximative  notion  of  the  quantity  of  water 
contained  in  the  urine,  as  contrasted  with  the  amount  of  solid 
matters  which  it  holds  in  solution,  we  may  employ  a  graduated 
aerometer,  provided  its  value  have  been  previonsly  tested  by 
repeated  desiccations.  The  aerometer,  however,  merely  give»  J 
the  proportion  of  water  and  solid  matters  contoijied  in  lOi 
parts  of  nrine :  but  by  a  simple  rule  of  proportion,  we  may] 
pass  from  the  standard  of  1000,  to  the  sum  total  of  urini 
passed  in  twcnty-foar  hours. 

The  following  talile  is  given  by  M.  Bccqnercl  in  his  S^ 
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m4iotique  des  urines :  it  affords  an  approximatiye  estimate  of 
the  quantity  of  water,  and  shews  how  the  specific  gravity  of 
the  urine  may  be  considered  as  an  expression  of  the  ratio  ex- 
isting between  the  water  and  the  solid  mattera 


Specific  gravities. 
1000.000 

Water  contained  in 
1000  grammes  of 
urine. 

1000.000 

Additional  n 
contained  in 
grammes  of 

0.000 

1001.000 

998  350 

1.650 

1002.000 

996.700 

3.300 

1003.000 

995.050 

4.950 

1004.000 

993.400 

6.600 

1005.000 

991.750 

8.250 

1006.000 

990.100 

9.900 

1007.000 

988.450 

11.550 

1008.000 

986.800 

13.200 

1009.000 

985.150 

14.850 

1010.000 

983.500 

16.500 

1011.000 

981.850 

18.150 

1012.000 

980.200 

19.800 

1013.000 

978.550 

21.450 

1014.000 

976.900 

23.100 

1015.000 

975.250 

24.750 

1016.000 

973.600 

26.400 

1017.000 

971.950 

28.050 

1018.000 

970.300 

29.700 

1019.000 

968.650 

31.350 

1020.000 

967.000 

33.000 

1021.000 

965.350 

34.650 

1022.000 

963.700     . 

36.300 

1023.000 

962.050 

37.950 

1024.000 

960.400 

39.600 

1025.000 

958.750 

41.250 

1026.000 

957.100 

42.900 

1027.000 

955.450 

44.550 

1028.000 

953.800 

46.200 

1029.000 

952.150 

47.850 

1030.000 

950.500 

49.500 

1031.000 

948.850 

51.150 

1032.000 

947.200 

52.800 

Of  the  exact  estimate,  relative  to  the  amount  of  water  con- 
tained in  the  urine.    This  is  a  point  of  the  utmost  importance ; 
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and  it  is  from  want  of  having  been  properly  attended  to,  that 
the  investigation  of  the  urine  has  been  so  frequently  said  to 
yield  no  practical  results. 

If,  in  fact,  we  admit  that  the  amount  of  solid  matters  held 
in  solution  is  always  the  same,  while  that  of  the  water  varies, 
we  must,  of  necessity,  meet  with  specimens  of  urine  endowed 
apparently  with  very  different  qualities,  although  containing 
the  same  chemical  constituents,  the  only  real  difference  being 
in  the  amount  of  water  by  which  these  latter  are  held  in  solu- 
tion. An  accurate  estimate,  therefore,  of  the  proportion  of 
water  contained  in  the  urine  is  indispensable  to  the  analysis  of 
this  fluid. 

The  quantity  of  water  passed  in  the  twenty-four  hours  may 
be  represented,  on  the  average,  by  the  following  figures  : 

In  the  male 1227.770 

In  the  female 1:^37.489 

Mean  of  both 1282.(534 

In  health,  these  proportions  are  liable  to  considerable  varia- 
tion. Thus,  from  800  to  1 500  of  water  may  be  considered  as 
the  physiological  limits ;  the  amount  of  solid  matters  held  in 
solution  remaining  the  same,  or  nearly  so.  This  serves  to 
shew  the  necessity  for  ascertaining  the  proportion  of  water, 
since  the  same  quantity  of  solid  material  dissolved  in  800  or 
loOO  parts  of  fluid,  would  constitute  two  very  different  kinds 
of  urine,  both  as  regards  their  appearance  and  their  physical 
properties. 

Tlie  quantity  of  water  may  increase  or  diminish. 

Increase  of  the  Water. — One  physiological  and  three  im- 
portant pathological  causes  may  contribute  to  this  result. 

Tlie  former  consists  in  the  introduction  of  a  large  amount  of 
water  into  the  system. 

The  latter,  in  the  presence  of  one  or  other  of  the  following 
morbid  conditions :  1.  Polydipsia ;  2.  Diabetes ;  3.  Hysteria, 
and  some  other  nervous  phenomena. 

Decrease  of  the  Water. — It  may  be  caused  by  one  or  other 
of  the  following  circumstances : 
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1.  Fever  and  febrile  affections  generally ; 

2.  Diseases  of  the  heart  and  liver,  suflScient  to  produce 
general  perturbation  of  the  economy ; 

3.  Whatever  diseases  are  capable  of  producing  general 
functional  disturbance ; 

4.  Profuse  perspiration ; 

5.  The  approach  of  death. 

It  is  important  to  observe,  that  the  amount  of  water  intro- 
duced into  the  system  can  only  be  ascertained  by  collecting 
the  urine  passed  in  the  space  of  twenty-four  hours.  Were  we 
to  be  contented  with  referring  the  results  otherwise  obtained, 
to  the  numerical  standard  of  1000,  no  conclusions  whatever 
could  be  arrived  at. 

It  may  be  stated,  as  a  general  rule,  that  urine  containing  a 
large  proportion  of  water  is  pale,  clear,  of  low  specific  gravity, 
feebly  acid,  and  copious ;  whilst  that  which  contains  but  a 
comparatively  small  quantity,  is  dark,  of  high  specific  gravity, 
often  deposits  a  sediment  spoptaneously,  and  is  always  dimi- 
nished in  point  of  quantity. 

B.    OF  THE  SOLID  CONSTITUENTS  HELD  IN   SOLUTION  BY 

THE  WATER. 

The  urine  may  be  represented :  1.  By  the  water ;  and  2.  By 
the  sum  total  of  solid  matters  which  this  latter  holds  in  solu- 
tion. Before  isolating  the  chemical  principles  which  compose  this 
sum  total,  it  will  be  proper  to  consider  them  in  the  aggregate, 
and  to  ascertain  how  far  this  aggregate  may  vary. 

The  mean  amount  of  solid  matters  held  in  solution  may  be 
represented  in  health  by  the  following  figures : 

Solid  inattors  sccrel^id 
in  twenty- four  hours. 

39.621 
34.211 
36.8()() 

The  variations  may  be  roughly  represented  as  follows  : 
In  males,  from  36  to  4?1 ;  in  females,  32  to  36 ;  mean,  from 
S:>to4l. 


Males 

1227.779 

Females 

1337.489 

Mean  of  both 

1282.634 
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The  aggregate  of  solid  matters  may  either  increaae  or  di- 
minish. 

Increase  of  tlie  Solid  Matters. — This  may  be  the  result  of 
one  or  other  of  the  following  causes  : 

1.  A  nutritious,  abimdaut,  and  highly  nitrogenized  diet 

2.  The  introduction  into  the  system  of  an  unusual  amount 
of  water. 

According  to  the  experiments  of  M.  Becquerel,  whenever  » 
somewhat  lai^  amount  of  water  is  intiBduced  into  the  system, 
it  escapes  by  the  kidneys  ;  but  these  organs  do  not  act  the  part 
merely  of  passive  filters  ;  they  eliminate  the  water  by  an  active 
process  of  secretion ;  whence  it  follows,  that  the  function  of  th« 
kidneys  being  increased,  its  operations  cannot  be  conHned  to 
the  water  alone,  but  must  neceaaarily  include,  in  the  increased! 
seoretdon,  a  larger  amount  of  solid  matters. 

This  law  explains  the  constitutional  debility  which  attendii' 
profuse  discharges  of  urine :  such  as  occur,  for  instance,  1.  In 
polydipsia,  in  a  case  of  which,  M.  Becquerel  found  the  aggregate 
of  solid  matters  to  he  as  high  as  43.()59 ;  2,  In  the  urinary 
discharges  which  take  place  under  the  influence  of  certain 
morbid  conditions  of  the  iiervona  system,  and  more  especially 
in  hysteria,  in  which  we  have  found  it  rise  to  43.083  ;  3.  In 
diabetes,  in  which  the  Increase  of  solid  matters  is  enoimona 

This  increase  of  the  solid  constituents  imparts  different 
characters  to  the  urine,  according  to  tJie  amount  of  water  in 
which  they  are  dissolved.  Thus,  when  the  increase  is  the 
result  of  a  substantial,  highly  nitrogenized  diet,  the  quantity  of 
water  remains  unchanged,  and  the  urine  is  loaded,  dark- 
coloured,  and  of  high  specific  gravity.  Where,  however,  thia 
increase  follows  the  introduction  into  the  system,  of  an  unusual 
amount  of  water,  the  contrary  takes  place,  and  the  urine  is 
pale,  limpid,  and  of  low  specific  gravity. 

Decrease  of  the  Solid  Matters. — This  is  of  more  frequent 
occurrence  than  their  increase.  It  takes  place  under  the  in- 
fluence of  two  morbid  conditions,  diametrically  opposed  to  one 
another.  1.  A.  Fever,  acute  inflammation,  functional  derange- 
ment of  moderate  sevority.  the  exacerbations  which  occur  in 
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diseaaea  of  the  lungs  and  heart,  diseases  of  the  liver,  etc,  dt- 
minJsL  the  solid  constituents  of  the  urine.  According  to  the 
experieiice  of  M.  Becqucrel,  this  diminatioD  varies  from  28.672 
to  1 1.28*.  the  mean  being  24.148. 

This  decrease  of  the  solid  constituents,  imparts  different 
qualities  to  the  urine,  according  to  the  quantity  of  water  by 
which  th«y  arc  held  in  solation.  It  is  usual  to  observe  a  still 
greater  decrease  on  the  part  of  the  water ;  and  the  urine  there- 
fore, in  these  cases,  is  frequently  of  a  very  dark  colour,  of  high 
specific  gravity,  strongly  acid,  and  deposits  a  sediment.  If  the 
proportion  of  water,  however,  be  not  sensibly  lessened,  the 
urine  is  less  dense,  paler,  and  ikintly  acid. 

B  Under  the  induence  of  similar  circumstances,  if  there  be, 
in  addition,  any  cause  of  debility,  exhaustion,  or  anaemia,  the 
aggregate  of  the  solid  matters  of  the  urine  diminishes  still  fur- 
ther. Thus,  twelve  experinienta,  made  by  M.  Becquerel,  gave  a 
mean  of  14.150.  The  highest  being  20,519,  and  the  lowest 
o.lii.  This  diminished  proportion  of  solids  may  be  dissolved 
in  very  different  quantities  of  water, 

2.  Under  the  intluence  of  debilitating  circumstimees.  irro- 
stive  of  fever,  inflammation,  or  functional  derangement,  the 
!gate  of  the  solid  constituents  of  the  urine  is  diminished. 
B  in  chlorosis,  in  aniemia,  and  in  the  debility  result- 
ing from  various  cAu^e^!,  such  as  loss  of  blood,  profuse  sup- 
puration, etc.  etc. 

Twenty-seven  experiments  made  upon  cases  included  in  the 
above  category,  gave  a  mean  of  21.069 ;  the  maximum  being 
31,498  and  the  minimum  9.832  (Becquerel> 

This  diminished  proportion  of  solid  matters,  is  generally 
contained  in  a  quantity  of  water  which  differs  but  little  from 
the  standard  of  healtk  The  urine  therefore  is  paler,  less  acid, 
and  of  lower  specific  gravity,  etc.  Lastly,  the  aggregate  of 
solid  matters  held  in  solution,  not  unfrequently  remains  un- 
changed in  disease. 

C.    THE   UREA. 
The  luea  is  one  of  the  most  imiiortunt  of  the  eoii»titucMt 
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elements  of  the  uriiie.  To  isolate  and  weigh  it,  several  pro- 
cedures may  be  adopted.  One  of  these,  recommended  by  Ber- 
zelius,  affords  urea  in  a  state  of  purity  ;  but  it  is  too  tedious, 
and  requires  too  large  a  quantity  of  urine,  It  ia,  moreover, 
veiy  complicated  and  of  difficult  execution.  Another,  rfue  to 
M.  Lecanu,  is  more  simple  and  affords  sufficiently  accurate 
results :  it  is  that  which  we  have  adopted  in  our  muneroos 
analyses,  and  Ib  as  follows : 

The  urine  is  first  evaporated  to  the  consistence  of  a  syrup  by 
a  gentle  heat,  This  syrup  is  then  treated  with  alcohol  of  36°.  A 
deposit  is  formed,  and  the  urea,  colouring  matter,  lactic  acid,  and 
a  portion  of  the  extractive  matters  are  dissolved  by  the  atcohoL 
The  precipitate,  composed  of  alkaline  and  earthy  salts,  uric 
acid  and  urates,  is  now  filtered  and  washed  with  alcohol,  in 
order  to  remove  any  traces  of  urea  that  may  have  been  left 
behind ;  the  alcoholic  solutions  are  then  mixed  and  evaporated, 
and  as  soon  as  they  have  attained  the  consistence  of  sjTup.  the 
residuum  ia  treated  with  an  equal  weight  of  pure  nitric  acid, 
and  left  to  crystallize,  A  crystalline  mass  is  thus  formed, 
which  retains  in  its  meshes  the  mother  water,  holding  in  solu- 
tion the  lactic  acid  and  extrtictive  matters.  The  nitrate  of 
urea  is  now  squeezed  in  a  fine  muslin  bag,  and  the  brownish 
coloured  water  thus  extracted  is  again  treated  with  nitric  acid, 
in  order  to  remove  all  traces  of  urea. 

The  nitrate  of  urea  thus  obtained  is  not  quite  pure ;  it  re- 
quires to  be  introduced  into  a  linen  bag,  treated  with  iced 
water,  again  pressed  between  linen  or  blotting  paper,  and  then 
dried  in  a  stove  at  a  gentle  heat. 

The  residue  is  pure  nitrate  of  urea.  It  is  dried,  weighed, 
and  the  amount  of  urea  deduced,  fi'ora  what  is  known  re- 
lative to  the  composition,  by  weight,  of  nitrate  of  urea, 
viz..  urea,  48.1)88 ;  nitric  acid,  iS-TSl  ;  water,  7.281  (Reg- 
nault), 

We  here  simply  point  out  the  process  employed,  without 
reference  to  the  numeious  precautions  which  must  be  taken  in 
order  to  obtain  accurate  results ;  these  we  have  treated  of  in 
another  work  (S^m^iotiquc  (Us  nrines.  p,  S3), 
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Mean  amount  of  urea  in  health. 

Mean  density  ^°»«"»J  <>/.""*  ,^?.?r*  ""^  ""** 

of  the  urine.  ,    iecreteU  in  lu  lf»00  grammes 

*"'"»>•  twenty-four  bonrs.  of  uiine. 

Males      .        .         1018.900  17.537  13.838 

Females .         .         1015.120  15.582  10.366 

Mean  of  both  .        1017.010  16.555  12.102 

To  sum  up,  then,  we  may  admit  that  the  quantity  of  urea 
contained  in  1000  grammes  of  urine  may  vary  from  10  to  14 
grammes,*  and  the  quantity  secreted  in  twenty-four  hours  from 
15  to  18  grammes.^ 

The  proportions  given  by  M.  Lecanu  differ  but  little  from 
those  of  Becquerel.  The  first  of  these  authors  limited  his  re- 
searches respecting  the  urea,  chiefly  to  the  ordinary  conditions 
of  health  ;  the  latter  extended  his  investigations  to  a  consider- 
ation of  the  urine,  in  both  its  physiological  and  pathological 
states.  From  their  combined  analyses  we  may  draw  the  fol- 
lowing conclusions. 

a.  The  amount  of  urea  contained  in  urine  passed  during 
twenty-four  hours,  remains  sometimes  unchanged,  whatever 
be  the  quantity  of  water  holding  the  solid  matters  in  solution ; 
whether  it  be  diminished,  and  the  urine  turbid  and  high 
coloured,  or  increased,  with  pale  and  limpid  urine. 

6.  The  proportion  of  urea  rarely  undergoes  an  increase ;  this 
is  quite  an  exceptional  occurrence. 

c.  In  the  majority  of  diseases  capable  of  modifying  the  uri- 
nary secretion,  the  healthy  proportion  of  urea  secreted  during 
the  space  of  twenty-four  hours,  is  for  the  most  part  diminished 
We  may  divide  the  cases  in  which  decrease  of  the  urea  takes 
place,  into  five  classes. 

First  Class, — In  this,  the  urine  is  dark  coloured,  of  high 
specific  gravity,  very  acid,  and  generally  scanty. 

Causes. — Fever,  inflammation,  general  functional  derange- 
ment, diseases  of  the  liver. 

Mean  density  of  the  urine,  1021.914;  mean  proportion  of 
water,  616.495  ;  do.  of  urea,  9. 


*  From  150  to  210  grains.  t  From  225  to  270  grains. 


266 


PATHOLOGICAL  CHEMISTBY. 


Second  Class. — Urine  pale,  transparent,  of  moderate  apeeifis 
gravity ;  scarcely,  if  at  all,  diminished  in  quantity. 

Causes. — Aniemia,  chlorosis,  debility  ftom  certain  discharges. 

Mean  density,  101 1.837;  mean  proportion  of  water,  1 161.390; 
do.  of  orea,  7.030. 

Third  Class. — Urine  aomewhat  dark  coloured  and  loaded, 
diminished  in  quantity,  but  not  of  high  specific  gravity. 

Causes. — Aniemia,  chlorosis,  debility  with  feverish  qnnp- 
toms,  inflammation,  or  functional  derangement. 

Mean  density,  I  (I14.S80 ;  mean  proportion  of  water,  ."jyi-OSl ; 
do.  of  urea,  4,918. 

Fourth  Clasa. — Urine  similar  to  the  preceding,  but  contain- 
ing a  larger  proportion  of  water. 

Causes. — They  are  similar  to  those  of  the  first  class,  with 
the  exception  of  there  being  a  larger  quantity  of  water  in  the 
urine,  for  which  we  are  unable  to  account 

Mean  density.  lOlO.SOO;  mean  proportion  of  water,1285,2S0; 
do.  of  urea,  8.!I19. 

Fifth  Class. — Urine  natural,  in  spite  of  disease. 

Causes. — Various  indispositions,  slight  diseases,  neuroses,  etc 

Mean  density,  1017-7+7;  mean  proportion  of  water.  9+9.316 ; 
do,  of  urea,  12.351. 
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0HANGE8   IN   THE  QUALITY  OF  THE  UREA. 

Whenever  the  mine  becomes  allc&liue,  and  this  is  by  no 
means  rare,  the  change  results  from  the  decomposition  of  tlie 
area.     This  may  readily  be  explained. 

An  examination  of  the  atomic  formula  of  urea,  shows  this 
compound  to  be  equivalent  to  cyanate  of  ammonia,  or  to  anhy- 
drous carbonate  of  ammonia,  from  which  the  elements  of  two 
atoms  of  water  have  been  withdrawn. 

When  heated  to  about  300°  centigrade,  the  urea  ia  converted 
into  ammonia,  and  into  a  powder,  which  is  nothing  more  than 
cyanic  acid ;  by  tiistUling  it,  wc  obtain  auhydrons  cyanic  acid 
and  a  small  quantity  of  urea. 

Urea,  by  the  absorption  of  the  clementft  of  two  atoms  of 
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ff8t«r,  becomes  transformed  into  carbonate  of  ammonia.  The 
facility  with  which  such  traasformation  takes  place,  depends 
much  upon  the  cootact  of  the  urea  with  animal  matters,  ae 
occurs  in  the  urine.  From  the  moment  this  fluid  is  secreted, 
but  more  particularly  as  soon  as  it  haa  left  the  bladder,  the 
decomposition  of  urea  commences,  and  contiimes.  with  greater 
or  less  rapidity,  according  to  circumstances.  The  warm,  dry 
weather  of  summer  tends  to  favour  it.  We  shall  presently  see, 
tliat  pus  and  mucus  do  so  likewise,  in  a  remarkable  ilegree. 

Decomposition  of  the  urea  having  begun,  there  follows  the 
production  of  carbonate  of  ammonia,  which  renders  the  urine, 
first  neutral,  and  then  alkaline.  Here  commence  the  varied 
phenomena  which  characterize  the  spontaneous  decomposition 
of  this  liquid :  sub-carbonate  of  lime  is  formed  and  precipi- 
tated ;  the  phosphate  of  lime,  being  no  longer  held  in  solution 
by  acid,  is  likewise  deposited  ;  the  ammonia,  losing  its  carbonic 
acid,  which  combines  with  the  lime,  itself  combines  with  the 
add  phosphate  of  magnesia,  and  converts  it  into  a  neutral  or 
tiibasic  ammouiaco-magneMan  phosphate,  which  crystallizea 
At  the  same  time,  the  colouring  matter  of  the  urine  becomes 
paler  and  is  partially  destroyed.  We  must  hero  remark,  that 
the  decomposition  of  the  urea  begins  while  the  urine  is  atill 
acid,  although  there  may  be  nothing  to  indicate  that  such  a 
process  is  actually  going  on.  Under  certain  circamstancee, 
however,  the  urine,  while  retaining  its  acidity,  presents  a 
peculiar  appearance,  which  may  have  led  certain  observers  into 
eiTor,  by  inducing  them  to  believe  in  the  presence  of  albumen. 

If  we  heat  a  few  specimens  of  urine  taken  promiscuously, 
and  raise  the  temperature  to  the  boiling  point,  we  shall  find, 
prolmbly,  that  some  of  them  become  opaqne,  turbid,  and  give 
rise  to  a  more  or  less  abundant  precipitate.  This  phenomenon 
was  usually  considered  indicative  of  the  presence  of  albumen, 
as  this  was  said  to  be  the  only  principle  in  acid  urine,  coa- 
guluble  by  heat.  Such,  however,  is  not  the  case.  This  whitish 
deposit  is  entirely  composed  of  subcarbonate  of  lime,  and  some- 
times of  magnesia,  from  which  the  excess  of  caibonic  aeiii,  by 
which  alone  they  were  held  in  solution,  has  Ijeen  removed  by 
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heat.  As  a  proof  of  tbja,  if  such  urine  be  treated  with  au  acid, 
tlie  lime  and  the  magnesia  are  dissolved  and  bubbles  of  car- 
bonic acid  escape. 

We  must  here  say  a  few  words  respecting  the  important 
part  which  urea  performs  in  the  organism  generally,  inasmuch 
as  certain  diathetic  conditions  are  now  explained,  by  reference 
to  special  modifications  which  this  constituent  of  the  urine  ia 
said  to  undergo.  Urea  is  one  of  the  residuary  matters  of  the 
interstitial  nutrition  of  the  tissues.  In  a  word.  It  is  a  product 
of  the  decompotkition  of  those  tissues,  which  no  longer  consti- 
tute a  part  of  the  system,  and  arc  hence  eliminated  in  this 
form.  The  secretion  from  the  kidneys  is  therefore  one  of  tlie 
most  important  phenomena  of  the  economy,  a  phenomenyii,  tht* 
due  accomplishment  of  which,  cannot  be  interrupted  or  pre- 
vented, without  serious  inconvenience,  and  even  danger. 

Before  the  residue  of  the  tissues  can  leave  the  system  in 
given  quantity,  in  the  form  of  urea,  they  must  have  been  com- 
pletely burnt  by  the  oxygen  circulating  in  the  blood.  In  the 
great  majnrity  of  cases  this  actually  occurs.  But  it  is  not 
always  so,  for  under  certain  circumstances,  of  wUch  we  shall 
speak  hereafter,  the  oxygen  is  not  sufficient  to  cousnme  the 
tissues  which  have  ceased  to  constitute  a  portion  of  the  oi^ 
ganism,  or,  what  comes  to  the  same  thing,  it  is  employed  for 
other  purposes.  Moreover,  the  supply  of  o^*gen  Remaining 
unchanged,  there  may  be  au  excess  of  tissue  requiring  con- 
sumption. In  all  these  cases,  the  final  result  is  the  same. 
Instead  of  urea,  a  partially  oxidised  pi-oduct  is  foimed,  chiefly 
uric  acid  ;  hence  it  is,  that  we  meet  with  that  condition  of  the 
system  in  general,  to  which  the  tei'm  uric  acid  diatJiesis  has 
been  applied.     We  sliall  revert  to  this  subject  hereafter. 


D.    OF  THE   URIC   ACID    AMD   ACID   VEATE9    OF   AMMONU, 
POTASH.   80DA,   LIME,   AND   MAGNEBIA. 

The  uric  acid,  although  existing  in  small  quantity,  is  yet  one 
of  the  most  important  elements  of  the  urine,  and  uiKkrK"jcf 
very  considerable  variations  in  disease, 
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Uric  acid,  except  in  some  rare  cases,  does  not  exist  in  a  &ee 
state  in  the  urine.  The  deposits  so  frequently  met  with  in 
this  liquid,  being  composed,  according  to  Prout,  Bayer,  and 
Donn^  of  acid  urate  of  ammonia,  intermixed  with  a  small 
quantity  of. alkaline  acid  or  earthy  urates.  According  to 
MM.  Quevenne  and  Becquerel,  they  are  composed  of  uric 
acid  rendered  amorphous  by  being  mixed  or  combined  with 
a  certain  amount  of  animal  matter  (colouring  and  extractive 
matters). 

The  procedure  recommended  by  M  Lecanu  for  removing  uric 
acid  from  the  urine  is  excellent.  It  is  obtained  in  the  process 
adopted  for  the  removal  of  the  urea.  We  have  said,  that  to 
extract  this  latter  principle,  the  urine  must  be  evaporated  to 
the  consistence  of  a  syrup,  and  then  treated  with  alcohol ;  a 
deposit  is  thus  formed,  together  with  an  insoluble  precipitate, 
composed  of  the  alkaline  and  earthy  salts  of  the  urine,  plus  the 
uric  acid  and  a  small  quantity  of  colouring  and  animal  matters. 
It  is  from  this  precipitate,  insoluble  in  alcohol,  that  uric  acid 
is  obtained  Having  been  first  washed  with  this  liquid,  in 
order  to  remove  all  traces  of  urea,  it  is  then  left  to  drain,  and 
is  afterwards  treated  with  distilled  water  slightly  acidulated 
with  hydrochloric  acid  This  acid  immediately  dissolves  all 
the  alkaline  and  earthy  salts,  together  with  a  small  quantity  of 
extractive  animal  matter  by  which  they  were  held  together. 
This  solution  takes  place  with  the  greater  facility,  from  their 
being  in  the  form  of  hydrates.  Moreover,  hydrochloric  acid 
dissolves  the  urates,  should  there  be  any ;  this  is,  however,  the 
exception.  The  liquid  is  again  filtered,  and  we  obtain,  as  re- 
siduum, a  greyish  white  powder,  which  is  almost  pure  uric 
acid,  occasionally,  however,  combined  with  a  small  quantity  of 
animal  matter.  This  grey  powder,  after  having  been  slowly- 
dried  at  a  gentle  heat,  may  with  ease  be  weighed 

The  addition  of  hydrochloric  acid,  should  be  made  at  a  low 
temperature,  otherwise  a  certain  amount  of  uric  acid  would  be 
dissolved,  and  would  no  longer  crystallize  on  cooling. 

The  following  table  shews  the  healthy  proportion  of  uric 
acid  contained  in  the  urine : 
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Males 

loiaaoo 

0.331 

0,495 

Females     . 

1016.170 

0,496 

0.537 

Mean  of  both     . 

1017.010 

0.398 

0.526 

There  is  reaaon  to  believe,  that  in  1000  parte  of  healthy 
urine,  the  mean  proportion  of  uric  acid  may  vary  from  0.3  to 
0.^,  and  that  the  amount  secreted  in  the  space  of  twenty-four 
hours  may  likewise  vary  from  0.1  to  O.fi, 


These  changes  may  be  etasaed  under  three  distinct  beads : 

1.  iTicreased  proportion  of  vric  acid  secreted  in  (/te 
tiventy-foiir  hours. 

The  uric  acid  increases  in  quantity ; 

a.  Under  certain  physiological  circumstances,  such,  for  in- 
stance, as  a  fit  of  anger,  a  sudden  emotion,  n  full  meal,  dietetic 


h.  In  fever,  whatever  may  be  its  cause,  whether  functional 
or  organic ; 

c.  In  acute  functional  derangement,  from  whatever  cause : 
such  as  the  fits  of  dyspucea  occurring  in  pulmonary  emphy- 
sema or  organic  disease  of  the  heart,  acute  pain,  convulsions, 
delirium,  etc. ; 

d.  In  diseases  of  the  liver,  more  especially  acute  and  chronic 
hepatitis,  cancer,  and  cirrhosis. 

In  these  four  classes  of  coses  taken  collectively,  we  have 
found  the  mean  density  of  the  urine  to  be,  1021.654;  the  pro- 
portion of  water,  (i53,-l54  ;  that  of  uric  acid,  1.041. 

We  see  from  this,  that  the  increased  proportion  of  uric  acid 
is  generally  held  in  solution  by  a  smaller  quantity  of  water 
than  usual,  the  consequence  of  which,  is  the  formation  of  sedi- 
mentary deposits  composed  entirely  of  uric  acid,  or  rather  of 
nratca  These  deposits,  when  examined  under  the  microscope, 
present  the  appearance  of  amorphous  graimlea,  and  not  of  uric 
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acid  crystals)  shewing  that  they  are  not  formed  of  pure  uric 
acid^  but  of  urates,  or  nric  acid  in  combination  with  a  small 
quantity  of  animal  matter. 

There  is  one  important  pathological  condition  in  which  the 
uric  acid  is  increased  in  quantity,  and  deposited  in  the  cry- 
stalline form,  viz.,  in  the  uric  acid  diathesis.  The  urine  being 
the  principal  medium  of  elimination,  this  constituent  is  ex- 
creted in  the  form  of  crystala  This  is  especially  the  case  in 
gout  and  gravel 

2.  The  healOiy  proportion  of  uric  add  remains  unchanged, 
or  nearly  so. 

The  circumstances  under  which  this  condition  of  the  urine 
occurs,  are  analogous  to  those  of  the  preceding  cat^ory.  The 
individuals  in  whom  it  is  met  with,  may  be  the  subjects  of 
fever,  of  functional  derangement,  of  diseases  of  the  heart  and 
liver,  etc. ;  they  diflTer,  however,  from  those  of  the  former  class, 
in  that,  from  the  nature  of  their  disease,  the  discharges  from 
which  they  may  have  suJBfered,  and  the  therapeutic  measures 
to  which  they  may  have  been  subjected,  they  are  for  the  most 
part  greatly  debilitated. 

The  following  mean  proportions  are  deduced  from  a  given 
number  of  cases  of  this  kind : 

Specific  gravity,  1016.437 ;  proportion  of  water,  590.450 ; 
ditto  of  uric  acid,  0.559. 

In  these  cases  it  usually  happens,  that  the  healthy  proportion 
of  uric  acid  being  dissolved  in  a  smaller  quantity  of  water  than 
natural,  it  is  deposited,  and  forms  sediments,  as  in  the  former 
class  of  casea 

3.  The  quantity  of  uric  acid  is  diminished. 

Two  causes  contribute  mainly  to  this  result :  1.  Chlorosis  ; 
and  2.  Anaemia,  whatever  may  have  been  its  origin  ;  provided 
there  be  no  febrile  symptoms  or  acute  constitutional  dis- 
turbanca 

The  mean  proportion  of  uric  acid  in  such  cases  is  0.218 ; 
that  of  the  water,  1080.901 ;  while  the  specific  gravity  of  the 
urine  is  1011.855.  This  latter  is  generally  pale,  limpid,  and 
free  from  deposits. 
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Such  are  the  principal  modifications  of  the  uric  acid,  in  point 
of  qtiantity.  To  the  practitionor,  however,  this  is  not  the 
most  important  consideratioa  The  subject  of  interest  to  him, 
is  the  ratio  between  the  quantity  of  uric  acid  and  that  of  the 
water ;  or,  in  other  words,  the  relative  amount  of  uric  acid 
contained  in  1000  parts  of  urine. 

Viewed  in  this  light,  the  examination  of  the  nrine  is  of 
great  importance ;  it  comprises  almost  the  entire  investigatioB 
of  the  deposits. 

Bearing  in  mind  then,  that  the  mean  amount  of  uric  acid  in 
1000  grammes  of  urine  is  0.400,  and  that  it  may  increase  to 
0.600,  0.700,  0.800.  l.OOfl,  2,000,  and  even  3.000  per  1000,  we 
shall  proceed  to  examine  the  manner  in  which  this  in 
may  take  pla«e. 


4 


A.    INCREASE  OF   THE   UEIC   ACID.  RELAIIVB   TO   THE  AMOCST 

OP   WATEB. 

The  three  foliowiug  cases  may  present  themselves :  1.  The 
orine  remains  transparent ;  2.  A  deposit  is  formed  on  the 
addition  of  a  small  quantity  of  nitric  acid  ;  3.  This  deposit  or 
sediment  may  form  spontaneously. 

Certain  characteristics  are  common  to  each  of  these  cases :  a. 
The  urine  is  strongly  acid ;  b.  It  is  high  coloured ;  c.  Its  spe- 
cific gravity  is  higher  than  in  health. 

FiEST  Vaeiety. — The  Urine  remaius  transparejU. — It  ia. 
moreover,  as  we  have  before  stated,  dark  coloured,  very  acid, 
and  of  high  specific  gravity.  Occasionally  it  remains  so ;  at 
other  times,  however,  a  deposit  is  formed.  This  not  unfre- 
quently  happens  in  winter.  These  cases  do  not  coincide  with 
the  greatest  increase  of  the  uric  acid 

Second  Vaeiety. — The  Unne,  at  first  transparent,  of  high 
specific  gravity,  highlij  coloured,  and  strongly  add,  deposits 
a  sediment  on  the  addition  of  a  few  drops  of  nitric  acid. 
This  sediment  is  composed  of  uric  acid,  in  combination  with  a 
aaiall  quantity  of  animal  matter.  It  is  consequently  nn- 
crystallized. 
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a.  Of  the  cause  of  litis  deposit—The  deposit  is  not  merely 
due  to  an  excess  of  uric  acid,  aa  this  alone  will  not  suffice  for 
its  production.  There  is  probably  some  unknown  molecular 
action,  perhaps  of  an  electrical  nature,  which  determines  the 
deposition  in  question.  Possibly,  also,  the  nitric  acid  may 
form  a  special  compound  with  a  small  proportion  of  the  uric 
acid  ;  and  when  once  this  action  has  commenced,  may  not  the 
excess  of  the  compound,  thus  formed,  follow  the  first  particles, 
already  deposited  in  virtue  of  the  ujiknown  physical  process 
which  we  have  presupposed  ? 

b.  Of  the  manner  in  which  the  deposit  is  formed. — This 
may  be  twofold :  either  the  urine  becomes  turbid  and  the 
sediment  diffused  througliout ;  or  the  particles  of  uric  acid 
collect  in  the  centre  and  form  an  opaque  cloud,  or  suspended 
sediment,  so  to  speak.  This  singular  property  is  due  to  the 
small  amount  of  the  deposit,  to  the  viscidity  and  consistence  of 
the  fluid,  and  to  the  form  of  the  vessel 

c.  Of  the  chemico'physical  properties  of  tlie  deposit.  It  is 
soluble  in  an  excess  of  nitric  u^itL  It  is  likewise  soluble  when 
boiled  in  the  nrine  in  which  it  is  deposited.  Its  colour  varies 
considerably,  according  to  the  amount  of  colouring  matter  con- 
tained in  the  urine,  and  may  present  different  shades  between 
white  and  brick  red.  Microscopic  examination  shews  it  to  be 
composed  of  an  exceedingly  fine  amorphous  powder,  formed  of 
irregular  opaque  blackish  granules,  the  diameter  of  which 
cannot  be  accui-atcly  ascertained,  but  may  be  estimated  at 
about  the  -^  „th  of  a  millimetre. 

Such  sediments  have  been  occasionally  mistaken  for  albu- 
men. They  may  be  distinguished,  however,  by  being  dissolved 
by  heat,  or  by  an  excess  of  acid. 

TfllKn  Variety. — Tfie  uric  acid  is  in  excess,  and  is  spon- 
taneousli/  precipitated,  either  on  the  urine  becoming  cool,  or 
after  the  lapse  of  a.  few  hours. — Urine  presenting  this  pecu- 
liarity is  (before  the  formation  of  the  deposit)  highly  coloured, 
strongly  acid,  of  high  specific  gravity,  and  frequently  throws 
down  a  precipitAte.  upon  the  addition  of  nitric  acid 

The  formation  of  this  precipitate  may  be  explained:  1.  By 
18 
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the  excess  of  uric  acid  ;  and  2.  By  the  reduction  of  tempen- 
ture  wbicb  the  urine  experieuces  on  leaving  the  body.  For 
this  latter  reason,  the  deposit  forms  with  greater  iacility  in 
winter. 

The  urine  la  occasionally  voided  in  a  sedimentary  condition. 
This  indicates  the  presence  of  a  larger  amount  of  mic  acid,  thaik-i 
when  the  precipitate  forma  at  a  aubseqnent  period.     In  othe 
cases,  however,  it  forms  immediately  after  the  urine  has  left  th«  | 
bladder ;  and  sometimes  not  until  several  hours  have  elapsed. 

The  following  experimental  resulta  were  obtained  by  M. 
Becquerel : 

Of  443  specimens  of  urine,  set  aside  from  six  in  the  morning 
to  six  in  the  evening,  102  deposited  a  sediment.  Of  these 
last,  71  had  dejiosited  the  uric  acid  at  nine  in  the  morning; 
while  the  remaining  31  did  so  oidy  after  the  lapse  of  several 
hours. 

The  deposit  does  not  always  form  in  the  same  manner. 
Sometimes  the  entire  nrine  becomes  turbid,  but  subsequently 
regains  its  transparency  by  the  subsidence  of  the  uric  acid  to 
the  bottom  of  the  vessel 

In  other  cases  the  sediment  remains  suspended  in  the  urina 
This  phenomenon,  the  cause  of  which  remained  for  some  time 
undiscovered,  is  due  to  tlie  presence  of  a  layer  of  mucus 
at  the  lower  part  of  the  vessel,  which  prevents  the  deposat 
from  settling  to  the  bottom, 

0/'  tlie  cheviico-physical  properties  of  these  sedivients. — 
They  are  somewhat  remarkable,  and  may  be  summed  up  Uiusl 
Deposits  of  uric  acid  are  dissolved  by  heat,  and  by  an  escess  of 
nitric  acid.  Their  colour  depends  upon  the  amount  of  colour- 
ing matter  with  which  the  uric  acid  is  combined.  If  it  be 
entirely  absent,  as  not  unfrequently  hajipens  in  Uie  turbid 
nrine  of  chlorotic  females,  the  deposit  is  white,  greyish  whit% 
or  yellowish  whita  If,  on  the  other  hand,  there  exist  a  certsia 
amount  of  colouring  matter,  tli«  deposit  has  a  yellow  or  reddish 
colour.  lastly,  if  the  colouring  matter  be  in  excess,  the  deposit 
resembles  bri<;kdust.  It  is  t-o  this  latter  that  the  teiin  roaacic 
acid  has  been  applied.    This  pretended  acid,  however,  is  nothing 
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more  than  uric  acid  in  combination  with  a  great  excess  of 
oolonring  matter. 

Microscopic  examination  shews  these  deposits  to  l^e  com- 
posed of  a  multitude  of  fine  blackish  granules,  rariously 
grouped,  so  as  frequently  to  assume  the  strangest  fonns.  At 
times  they  present  the  appearance  of  black  globules,  owing 
to  the  approximation  and  agglomeration  of  the  granules. 


a    OF   THE   PROPERTIES   OP   THE   URINE,   WHICH    INDICATE    A 
DIMINISHED  PROPORTION  OF  URIC  ACID. 

Urine  containing  but  a  small  proportion  of  uric  acid,  is 
usually  pale,  feebly  acid,  and  of  low  specific  gravity.  This 
latter  property  is  owing  to  the  fact,  that  when  the  uric  aciil  is 
decreased  in  quantity,  the  other  chemical  constituents  of  the 
urine  almost  always  undergo  a  similar  change. 

C.   OP  CHANGES  IN  THE  QUAUTY  OP  THE  URIC  ACID, 

We  do  not  here  speak  of  the  difierent  conditions  in  which 
uric  acid  may  exist  in  the  urine,  whether  in  the  form  of 
crystals,  or  in  combination  with  animal  or  extractive  matters ; 
or  with  ammonia,  potash,  soda,  and  lime ;  as  these  com{)ounds 
are  found,  for  the  most  part,  in  the  sediments  to  which  the 
name  of  uinc  acid  sediments  has  been  applied  in  general. 

We  shall  merely,  therefore,  point  out  certain  properties  of 
this  acid  with  which  it  is  necessary  to  be  acquainted  ;  these 
are  as  follows : 

1.  Crystallized  uric  acid  is  insoluble  even  in  hot  water. 

2.  Cold  hydrochloric  acid  has  no  apparent  efiect  upon  it. 

3.  Nitric  acid,  if  concentrated,  dissolves  it 

4.  When  exposed  in  a  retort  to  the  action  of  heat,  wo  find, 
as  the  products  of  distillation,  urea,  cyanuric  acid,  hydrocyanic 
acid,  and  ammonia. 

5.  When  exposed  to  the  oxidising  influence  of  peroxide  of 
lead,  it  gives  rise,  by  absorbing  an  atom  of  oxygen,  to  oxalic 
acid,  urea,  and  allantoin  (allantoic  acid  of  Lassaigne ;  amniotic 
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acid  of  Vawqiielin).  This  transformation  may  probably  take 
place  in  the  system  under  certain  circumstances,  and  it  is  im- 
portant to  bear  this  in  mind. 

6.  The  action  of  strong  nitric  acid  upon  uric  acid  gives 
rise  to  two  substances,  which,  when  combined  with  anunonia, 
form  what  is  termed  purpurate  of  ammonia. 


Sect.  IV.— Of  the  Inorgaoic  Matters  held  in  Solution  in  the  Ti»8ue», 
and  ITndccompo.acd  at  a  Red  Heat. 

These  are  as  follows : 
Sulphate  of  potash. 
Sulphate  of  soda. 
Chloride  of  sodium. 
Phosphate  of  soda, 
Phosphate  of  lime, 
Phosphate  of  magnesia. 
Silica  (according  to  Berzelius), 
Phosphoric  acid  in  combination  with  ammonia, 
Soda  in  combination  with  lactic  acid. 
Or  we  may  represent  them  thus : 

f  Potash, 
Sulphuric  acid,     1   In  combination        Soda, 
Phosphoric  acid,  j       with       .     .  Lime, 

I.  Magnesia, 
Chlorine,  combined  with  the  radicals  of  the  preceding  oxides. 
A  trace  of  silica. 
To  obtain  these  saline  matters,  whether  separately  or  in 
combination,  two  methods  of  procedure  may  be  had  recourse 
to,  the  results  of  which  are  identical ;  the  fii-at,  however,  is 
more  tfdious.  costly,  and  delicate  than  the  second. 

Ftj-st  Process. — The  urine,  having  been  previously  weighed, 
is  to  be  evaporated  in  a  porcelain  capsule ;  when  reduced  to  the 
consi8t«nc«  of  a  syrup,  the  evaporation  is  to  be  continued  to 
dryness  in  a  porcelain  crucible,  which,  having  been  covered 
with  a  lid  of  similar  material,  is  to  be  heated  to  a  white  heat, 
At  this  temperature  all  organic  matters  are  destroyed,  the 
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hjdrochlorate  of  ammonia  is  volatilized,  and  nothing  remains 
in  the  crucible  but  a  white  granulated  crystalline  mass,  com- 
posed of  the  above-mentioned  salta 

This  process  affords  accurate  results,  but  is  tedious,  costly, 
and  requires  much  care. 

Second  Process. — We  prefer  this,  which  is  due  to  M.  Lecanu  ; 
it  is  accurate,  simple,  easily  accomplished,  and  is  thus  described 
by  the  author : 

"  Owing  to  the  conversion  of  urea  into  nitrate  of  ammonia 
"  under  the  influence  of  heat  and  nitric  acid,  and  to  the  pro- 
*'  perty  which  the  nitrate  of  ammonia  possesses,  of  readily 
"  consuming  the  combustible  elements  of  the  organic  matters, 
"  the  operation  becomes  almost  instantaneous.  To  the  syrupy 
"  extract  resulting  from  the  evaporation  of  500  parts  of  urine, 
"  20  to  25  parts  of  nitric  acid  are  added.  The  application  of 
"  heat  is  continued  until  the  mass  assumes  such  a  consistence, 
**  as  shall  admit  of  its  becoming  solid  when  cold.  As  soon  as 
**  this  takes  place,  it  is  thrown,  in  small  pieces  at  a  time,  into 
"  a  red  hot  platinum  crucible.  A  smart  deflagration  imme- 
"  diately  ensues,  the  organic  matters  are  completely  destroyed, 
*'  while  the  fixed  salts  constitute  the  residuum,  and  assume  the 
*'  aspect  of  a  pure  white  mass.  After  having  been  maintained 
"  in  a  state  of  fusion  for  a  few  moments,  their  analysis  may  at 
"  once  be  proceeded  with.'' 

The  following  table,  shewing  the  mean  composition  of  the 
saline  ingredients  of  the  urine,  is  the  result  of  our  own 
analyses : 


Amount  of  futlts 

iu  luoi)  parts  of 

•aline  matter. 

Amount  of  salta 
in  1000  parts  of 
orine. 

Amount  of 

in  Uie  nrii 

24  hour 

Sulphuric  acid 

.       12.36 

0.855 

1.123 

Chlorine 

7.25 

0.502 

0.659 

Phosphoric  acid 

4.59 

0.317 

0.417 

Potash    . 

.       18.80 

1.300 

1.708 

Soda,  lime,  and  ] 

magnesia      57.00 

3.944 

5.181 

100.00  6.919  9.089 


From  the  numerous  analyses  hitherto  made,  we  may  con- 
clude that  the  inorganic  salts  vary  in  quantity  from  eight  to 
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ten  grammea  in  the  uiine  of  twenty-four  houra,  and  from  five 
to  eight  graninies  in  1000  grammea  of  that  fluid 

In  certain  pathological  states  of  the  body,  the  sum  total  of 
this  aaline  residuum,  or  of  its  component  parts,  may  vary  very 
considerably.  -  The  followiiig  conclusions  have  been  arrived  at 
on  this  head  by  M.  Becqnerel,  in  his  S^m^iotique  des  urines. 

The  variations  in  qnantity  of  the  inorganic  salts  of  the  urine, 
are  similar  to  those  of  the  urea,  but  less  marked,  and  bear  lees 
resemblance  to  each  other. 

With  certain  exceptions,  already  mentioned  (cases  in  whicli 
the  nrine  differs  but  little  from  that  of  health,  and  in  which  s 
large  amount  of  water  has  been  introduced  into  the  system), 
an  actual  decrease  in  quantity,  of  the  inorganic  salts  of  the 
urine,  is  the  mle  ;  but  the  exact  amount  of  this  decrease  is  so 
liable  to  variation,  that  it  is  impossible  to  calculate  the  average, 
inasmuch  as  it  may  oscillate  between  one  and  eight. 

Should  there  be  an  absolute  decrease  in  the  proportion  of 
salts,  together  with  a  small  quantity  of  water,  these  salts, 
although  less  abundant  than  in  health,  become  concentrated  in 
the  diminished  volume  of  water,  and  may  thus  appear  to 
exceed  the  healthy  standard.  On  the  other  hand,  an  excess  of 
the  salts,  if  diluted  with  a  large  quantity  of  water,  may  appear 
to  afford  a  smaller  per  centage  than  in  health. 

The  specific  gravity  of  the  urine  is  nearly  proportionate  to 
the  inorganic  salts  contained  therein.  At  least,  this  is  the  only 
guide  that  we  can  suggest  foi'  obtaining  an  approximate  notion, 
relative  to  the  amount  of  salts  contained  in  the  urine  about  to 
be  submitted  to  examination. 


Sect.  V.— Of  the  Organic  Matters  held  in  SolulioD  bj  the  Urine. 

These  are : 

I.  Free  lactic  acid,  probably  combined  with  a  small  pn>- 
portion  of  urea  as  lactate  of  urea.  This  has  been  ascertained 
by  the  researches  of  MM,  Cap  and  Heniy.  It  is,  iiowever, 
pxccdingly  diftirult  to  analyze  the  compounds  of  lactic  add  ; 

i.  Lactate  of  ammotua  ; 


SECBETIONS  FORMED   BY   CONOLOMKrATE   GLANDS,        27!) 

3.  Lactate  of  aoda  ; 

4.  Hydrochlorate  of  ammonia.  When  carbonate  of  ammonia 
is  present,  it  arises  from  the  decomposition  of  a  small  quantity 
of  urea ; 

5.  Colonrinj^  matter ; 

6.  Extimttive  matters  properly  so  calltd,  and  in  whii^h  may 
be  reckoned  the  euirtictum  curnis  of  Berzelius. 

The  mean  pliysiological  proportion  of  organic  matters  is 
10.6!)6  in  the  urine  of  twenty-four  houra.  and  S.fil7  in  lOtJO 
grammes  of  that  fluid.  The  variations,  however,  may  be  from 
eight  to  twelve  grammes  in  the  former  case,  and  from  aeven  to 
ten  in  the  latter. 

In  his  work,  entitled  De  la  S^nt^iolu/tte  des  urines,  M.  Bec- 
querel  has  arrived  at  the  following  conclusions,  respecting  the 
pathological  changes  to  which  the  organic  matters  of  tlie  urine 
arc  liable  : 

In  certain  acute  febrile  diseases  with  great  functional  de- 
rangement, and  in  diseases  of  the  liver,  wc  may  meet  with  one 
of  the  three  following  conditions :  a.  An  increase,  generally 
triliiug,  of  the  organic  matters ;  b.  A  healthy  proportion  of 
the  same  (within  the  limits  previously  mentioned) ;  and  c.  A 
alight  decrease  in  the  quantity  of  these  substances. 

These  tliree  conditions,  differing  little  from  that  of  health, 
but  coinciding  with  a  diminished  amount  of  water,  always 
appear  to  indicate  a  relative  increase  in  point  of  quantity. 
The  amount  of  urine  being  represented  by  IflOO.  concentration 
tJikcs  place,  in  a  similar  sense  to  what  we  have  aecn  to  occur 
in  tlie  case  of  the  urea,  uric  acid,  and  inorganic  salts. 

In  diseases  whei-e  the  proportion  of  water  differs  but  little 
from  tliat  of  health,  the  i-elative  proportions  of  the  organic 
matters  (the  urine  being  represented  by  1000)  remain  within 
the  ordinary  physiological  limits. 

In  diseases  characterized  by  amemia,  debility,  and  exliauslioii, 
fioiu  whatever  cause  they  may  arise,  there  is  both  a  relative 
and  absolute  decrease  in  the  qnautity  of  the  organic  matters ; 
the  decrease,  however,  is  much  less  considerable  than  thul  of 
the  other  chemical  constituents  of  the  urine, 
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Secj.  VI. — Of  Ibe  Ch&ngcB  which  tha  Organic  Matters  of  thu  Uriue 
may  undergo  sepatatelj. 

Colouring  Matters. — It  is  exceedingly  difficult  to  determine 
the  exact  nature  of  the  colouring  matter  of  the  ttrine,  owing  to 
its  extreme  solubility  in  liquids  generally,  and  to  the  imposei- 
bility  of  separating  it  from  the  Ko-callt'd  extractive  matters. 
It  was  aacertained  by  Bellini,  and  subsequently  by  Boerhaave, 
that,  with  a  specimen  of  the  darkest  coloured  urine,  e\'ery 
intermediate  »hade  foand  in  nature,  might  be  imitated,  simply 
by  the  addition  of  water  in  various  quantities.  To  this  propo 
sition  we  give  our  full  assent. 

Is  the  colouring  matter  of  the  urine  due,  as  Front  lielieves, 
to  a  species  of  urinary  resin  t  or,  according  to  Beraelius.  to  an 
extractive  colouring  matter,  of  a  pungent  aromatic  taste,  and 
soluble  in  alcohol  ?  Is  this  colouring  matter  of  a  similar  nature 
to  the  yellow  colouring  matter  of  the  bile  (bilifulvin)  i  or  to 
the  yellow  colouring  of  the  blood  (the  hiemaphein)?  These 
are  questions  to  which,  as  yet,  no  satisfectory  answer  has  been 
given. 

When  deposits  form  in  acid  urine,  we  frequently  observe  the 
uric  acid,  while  being  precipitated,  to  carry  along  with  it  a 
certain  amount  of  colouring  matter,  nith  which  it  is  combined ; 
and  the  proportion  of  which,  determines  the  intensity  of  colour 
of  the  deposit. 

In  some  cases  the  deposit  is  of  a  bright  red  colour,  ITiis 
has  been  attributed  by  Dr,  Prout  to  the  presence  of  a  particular 
kind  of  acid,  which  he  terras  rosacic  acid.  According  to  M, 
Becquerel,  however,  this  red  appearance  of  the  sediments  of 
the  urine,  is  simply  owing  to  a  large  excess  of  colouring  matter 
being  precipitated  along  with  the  uiic  acid. 

This  is  proved  by  the  following  experiments. 

A  certain  quantity  of  this  red  deposit  is  collected  from  tha 
urine  of  several  individuals,  affected  with  diseases  of  the  liver, 
for  example.  It  is  washed  with  cold  distilled  water,  in  order 
to  remove  all  traces  of  urine.  This  operation  is  performed  on 
A  filter.    The  dt'iKisit  is  then  treated  with  boiling  alcohol.    The 
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alcohol  dissolves  the  colouring  matter,  together  with  a  small 
quantity  of  uric  acid,  which,  however,  is  subsequently  deposited 
on  cooling,  in  the  form  of  a  grey  insoluble  powder.  It  is  often 
necessary  to  repeat  the  process  several  times,  owing  to  the 
difficulty  of  removing  all  the  colouring  matter. 

This  colouring  matter,  when  in  solatlon,  is  not  red,  but 
presents,  on  the  contrary,  a  tint  exactly  rfmilar  to  that  of 
oi'dinary  urine,  and  the  gradual  addition  of  water  enables  ua  to 
imitate  all  the  different  phases  of  colour  which  that  fluid  may 
present. 

In  health,  the  amount  of  colouring  matter  is  constantly 
liable  to  slight  variations  within  certain  limits :  at  one  time  it 
is  darker,  at  another  paler.  The  nrine  of  the  human  female 
contains  less  colouring  matter  than  that  of  the  male. 

Increase  of  the  colouring  matters. — This  is  usually  observed 
in  connexion  with  a  decrease  of  the  water  and  an  increase  of 
the  uric  acid,  and  it  may  be  laid  down  as  a  general  rule,  thai 
in  such  cases  there  is  a  coincidence  of  the  three  following 
phenomena. 

H,  Marked  decrease  of  the  water. 

ft.  Absolute  and  relative  increase  of  the  quantity  of  uric  acid. 

c.  Absolute  and  relative  increase  of  the  colouring  matter. 

Diminution  of  Uie  healthy  proportion  of  colouring  matter. — 
This  is  nut  an  uncommon  occurrence,  and  can  only  be  judged 
of  by  the  colour  of  the  urine. 

It  sometimes,  though  rarely,  coincides  with  a  decrease  in 
the  quantity  of  the  water ;  for  the  most  p&rt,  however,  the 
urine  becomes  paler  and  paler  in  proportion  to  the  increase  of 
its  watery  element. 

It  may  occasionally  occur,  likewise,  when  the  proportion  of 
water  scarcely  exceeds  the  limits  of  health ;  this  happens  in 
anaemic  individuals,  in  convalescents,  and  in  those  who  are 
much  debilitated. 

Cluinges  in  the  nature  of  t/te  colouring  matter. — The  dif- 
ferent coloured  kinds  of  nrine  constantly  met  with  (without 
intermixture  of  pus,  blood,  or  bile),  are  due,  in  all  probability, 
to  the  presence  of  the  colouring  matter  in  diffeitnt  projiortiona, 
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and  to  its  combination  with  variable  quantities  of  the  otLer 
chemicaJ  constituents  of  the  urine. 

Lactic  Acid. — ^Thifl  conatitutea  the  great  proportion  of  the 
indeterminate  organic  matters  of  the  urine.  It  is  this  which 
holds  in  solution  the  phosphate  of  lime  and  ammoniaco-mag- 
nesian  phosphate. 

It  would  appear  probable,  from  the  experiments  of  MM.  Cap 
and  Henry,  that  the  lactic  acid  exists  in  the  urine  as  lactate  of 
urea.  Lactate  of  soda  ia  also  met  with  in  small  quantity.  It 
may  be  laid  down  as  a  general  rule,  that  the  amount  of  lactic 
acid  is  in  direct  ratio  to  the  acidity  of  the  urine  ;  and  thut  it 
is  not  unfrequeutly  proportionate  to  the  quantity  of  organic 
matters  contained  in  that  fluid.  In  fact,  the  urine  is  genei'ally 
more  acid  in  proportion  as  it  is  dark  coloured,  loaded  with 
deposit,  and  of  high  specific  gravity. 


Of  these,  two  kinds  are  met  with. 

The  first  comprises  those  substances  which  are  the  simple 
consequence  of  a  spontaneous  decomposition  of  the  ordinaiy 
chemical  constituents  of  the  urine. 

The  second  comprehends  certain  substances,  having  no  ana- 
logy to  those  which  are  met  with  in  healtli. 

C'la^  l — Neidi/  formed  matters  existing  in  tJte  urine  and 
reauUing  from  Vie  sponlaiieoua  decotnpoiiition  of  its  normal 
constituents. 

We  must  here  include  the  products  of  the  decomposition  of 
the  urine,  together  with  the  alkaliue  qualities  which  Uub  fluid 
tLen  assumes. 

in  tiie  decomposition  of  the  urine,  there  is  one  most  im- 
portant phenomenon  to  which  all  others  are  subservient, 
to  wliich,  in  fact,  they  may  be  attributed  :  viz.,  the  conversii 
of  urea  into  snltcarbonate  of  ammonia,  under  the  prolonged 
intlueuce  of  water  and  of  the  presence  of  organic  matlem   It  is 
the  subcavliiinate  uf  ninniuniH.  which,  by  its  sintultaueous  acUoii 
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Upon  the  different  constituents  of  the  urine,  i.  e.,  the  lactic 
Bcid,  uric  acid,  inorganic  salta,  and  organic  matters,  produces 
decomposition  of  each  of  these  elementary  principles,  and  en- 
genders a  variety  of  new  combinations. 

After  giving  a  slight  aketoh  of  the  general  phenomena 
attending  the  spontuneous  decomposition  of  urine,  we  shall 
proceed  to  speak  of  the  various  products  to  which  it  gives  rise ; 
liearing  in  mind  this  important  fact,  which  simplifies  greatly 
the  explanation  of  these  phenomena,  viz.,  that  they  all  are  the 
consequences  of  the  transformation  of  urea  into  carbonate  of 
ammonia. 

Tlie  siwntancoiis  changes  which  take  place  in  the  urine 
when  left  to  itself  are  as  follows.  It  becomes  paler,  acquires 
an  ammoniacal  odour,  an  alkaline  reaction,  and  presents  a 
white  pellicle  upon  its  surface  ;  on  the  sides  of  the  vessel  are 
deposited  small  white  crystals  of  ammoniaco-magnesian  phos- 
phate. By  degrees  it  becomes  eufBciently  alkaline  to  efiervesce 
upon  the  addition  of  an  acid.  By  spontaneous  evaporation 
it  becomes  concentrated,  and  deposits,  at  first,  yellow  cubic 
crystals  of  hydrochlorate  of  ammonia,  then  octahedral  crystals 
of  chloride  of  sodium,  and  lastly,  phosphate  of  ammonia  and 
soila.  The  carbonic  acid  of  the  carbonate  of  ammonia  having 
yielded  a  portion  of  its  base  to  the  phosphates,  enters  into 
combination  with  a  cei-tain  amount  of  lime  and  magnesia.  To 
sum  up,  then,  the  newly  foi-med  products  resulting  from  tbu 
decomposition  of  the  urine  are  oa  follows ; 

rt.  Subcarbonates  of  lime  and  magnesia ; 

h.  Neutral  phosphates  of  lime  ; 

c.  Neutral  ammouiaco-magnesian  phosphate  : 

t^.  Bibasic  ammoniuco-magnesinn  phosphate. 

1.  Snb-cai-bonates  i if  lime  and  mriffnesin. — "Hie  carbonates 
do  not  exist  natarally  in  tbe  nrine ;  their  prt^'eence  almost 
always  indicates  that  the  transformation  of  urea  into  carbonate 
of  ammonia  has  alrea^ly  commenced. 

In  certain  specimens  of  acid  urine  when  raised  to  a  tempera- 
ture of  1 00",  centigrade  measurement,  we  observe  the  formation 
of  a  more  or  less  abundant  white  pi-ecipitate,  which  Uas  lieen 
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not  nnfrequently  mistaken  for  albumen.  This  is  not  the  case, 
however ;  it  ia  merely  Bub-carbonate  of  lime,  which  being  dis- 
Bolvetl  in  the  urine  by  an  excess  of  carbonic  acid,  is  precipitated 
when  this  latter  is  drawn  off  by  heat. 

This  may  be  proved  by  microscopic  examination,  but  the 
most  convincing  evidence  is  derived  from  the  addition  of  a  few 
drops  of  nitric  acid  to  the  urine,  when  the  precipitate  is  at 
once  dissolved  with  brisk  effervescence,  indicating  the  libera^ 
tion  of  carbonic  acid.  This  important  fact  has  not,  we  believe, 
been  hitherto  pointed  out,  at  least  in  the  case  of  acid  urine. 

The  possibility  of  mistaking  this  deposit  for  idbumen,  ex- 
plains the  importance  which  we  attach  to  it. 

We  are  fully  acquainted,  however,  with  the  existence  of 
carbonates  in  neutral  or  alkaline  urine,  whether  transparent  or 
opaque :  when  transparent,  heat,  by  driving  oflF  the  excess  of 
carbonic  acid,  allows  the  deposition  of  the  carbonate  of  lime, 
which  dissolves  with  effervescence,  upon  the  addition  of  a  small 
quantity  of  nitric  acid.  In  alkaline  urine  containing  sediments, 
a  portion  of  these  latter  dissolve  with  brisk  effervescence  when 
nitric  acid  ia  added :  this  depends  on  the  existence,  in  the 
deposit,  of  sub-carbonate  of  lime  and  magnesia.  The  presence 
of  these  sub-carbonates  in  neutral  or  alkaline  urine  may  be 
readily  understood,  if  we  bear  in  mind  the  fact,  that  these 
neutral  or  alkaline  properties  are  entirely  due  to  the  conver- 
sion of  urea  into  carbonate  of  ammonia,  which  is  subsequently 
decomposed,  the  alkali  combining  with  the  biphosphate  of 
ammonia  and  magnesia,  and  the  carbonic  acid,  with  the  lime 
and  magnesia.  When  examined  under  the  microscope,  these 
salts  of  lime  and  magnesia  present  the  appearance  of  amor- 
phous dnst,  composed  of  a  multitude  of  small  rounded  granules, 

Neutral  phosphate  of  lime. — Tliis  constitutes  a  jwrtion  of 
the  deposit  found  in  alkaline  urine.  We  have  nothing  par- 
ticular to  say  respecting  it. 

Neutral  and  libasic  ammoniaco-magneaian  phosphates. — 
If  acid  urine  be  left  to  itself,  and  we  observe  what  takes  place 
after  it  has  become  decomposed,  the  following  phenomena 
present  themselves. 
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The  urea  being  gradually  decomposed  aiid  converted  into 
carbonate  of  ammonia,  several  ulterior  decompositions  ensue,  re- 
Bulting  from  the  reaction  of  this  compound  upon  the  other  salts. 

The  following  is  a  remarkable  instance  of  this  kind  : 

The  lime  and  magnesia  existing  in  the  urine  in  the  foi-m  of 
acid  phosphates,  the  carbonate  of  ammonia  yields  its  alkali  to 
the  excess  of  phosphoric  acid,  and  there  results  a  neutral  phos- 
phate of  lime  which  13  precipitated,  and  phosphate  of  ammonia 
which  combines  with  the  phosphate  of  magnesia  to  form  a 
double  phosphate  of  ammonia,  the  second  of  which  contains 
the  largest  proportion  of  ammonia. 

The  first,  or  neutral  aimnoniaco-magnesian  phosphate,  crys- 
tallizes in  fine  rectangular  prisms,  clearly  discernible  under 
the  microscope. 

On  allowing  a  longer  time  to  elapse,  or  on  adding,  for  ex- 
ample, an  excess  of  ammonia  to  acid  urine,  this  latter  becoming 
thus  charged  with  a  larger  proportion  of  carbonate  of  ammonia, 
causes  the  neutral  ammoniac o-magnesion  phosphate  to  pass 
into  the  state  of  bibasic  phosphate,  which  crystallizes  in  the 
form  of  foliacious  laminae,  visible  under  the  microscope. 

The  above  changes  in  the  urine,  by  which  it  is  rendered  both 
alkaline  and,  at  the  same  time,  capable  of  giving  rise  to  the 
various  combinations  previously  enumerated,  may  be  said  to 
have  their  type  in  the  spontaneous  changes  which  occur  in 
urine  when  left  to  itself  They  may  be  noticed  in  various 
alTections.  which  we  shall  successively  pass  in  review  when 
treating  of  the  unne  in  diseasa 

Class  11. — Accidental  matters  fountl  in  the  urine,  and 
which  cantiot  be  regarded  as  due  to  a  sj)ontaneoua  cluinge  on 
the  part  0/  its  normal  chemical  constittients. 

Mucus. — The  urine  of  the  most  healthy  individual  invariably 
contains  a  small  quantity  of  mucus.  On  allowing  urine  to 
stand  for  a  short  time,  and  especially  if  it  be  artificially  cooled, 
this  mucus  is  seen  to  condense  in  the  form  of  a  light  cloud. 
which  sometimes  remains  suapended  in  the  fluid,  and  at 
others,  slowly  subsides  to  the  bottom  of  the  vessel  A  mi- 
croscopic examination  of  this    sediment    demonstratea   the 
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preaenoe  of  a  certam  nuiubet  of  epithelial  scales,  but  rarely  of 
globules. 

Mnco-pua. — In  other  cases,  the  sediment  or  cloud  is  more 
copious,  more  opaque,  and  may  occasionally  render  all  the 
urine  contained  in  the  vessel,  turbid.  Microscopic  esamiuation 
shews  it  to  be  composed  of  healthy  mncns,  mingled  with  a 
greater  or  leas  number  of  pus  globules  ;  mucua  shreds,  more- 
over, are  almost  always  discerned.  If  urine  of  this  Hud  be 
filtered,  it  becomes  clear  and  limpid  ;  the  presence  of  albumen 
cannot  be  detected ;  while  the  residue  left  upon  the  filter 
affords  no  sensible  traces  of  fatty  matter. 

It  is  to  this  substance,  when  found  in  the  nrine,  that  the 
term  muco-pus  may  be  applied.  It  is  met  with  under  the 
following  circumstances.  In  the  chronic  urethral  discharges 
of  the  male  ;  in  acute  and  chronic  vaginitis  in  the  female ;  in 
catarrhal  inflammation  of  the  cervix  uteri  and  of  the  mncous 
membrane  lining  its  cavity  ;  in  simple  leucorrhoea,  and  ill 
acute  and  chronic  cystitis,  as  occurring  in  either  sex,  without 
ulceration  of  the  mucous  membrane  of  the  bladder. 

P(«. — Whenever  pus  is  mingled  with  the  urine,  it  imparts 
to  it  the  following  qualities  :  the  urine  is  turbid,  semi-opaque, 
or,  rather,  opalina  When  left  to  itself,  we,  ere  long,  mitice  at 
the  bottom  of  the  vessel,  a  grumoua  deposit  of  a  greyish  white 
colour,  while,  at  the  same  time,  the  supernatant  fluid  still  re- 
mains  somewhat  turbid. 

The  presence  of  pus  in  the  urine  is  the  source  of  five  dif- 
ferent modifications  of  this  product  of  the  renal  secretion. 

1.  It  contaiua  a  large  amount  of  mucive,  an  organic  sub- 
stance which,  when  mixed  with  a  certain  proportion  of  water, 
is  the  source  of  the  viscidity  of  mucus,  muco-pna,  and  pus, 

2.  The  fatty  matter  of  pus  (partly  composed  of  cholesterinc) 
is  introduced  into  the  urine  along  with  this  morbid  product, 
and  if  a  portion  of  the  fluid  be  evaporated,  dried,  and  treated 
with  alcohol  and  rether.  its  presence  may  readily  be  detected. 

3.  The  serum  of  pus  containing,  as  it  alwajrs  does,  a  certain 
amount  of  albumen,  it  is  easy  to  conceive  that  when  the  foi-mer 
exists  in  the  urine,  it  must  impart  to  that  fluid  «  small  quan- 
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tity  of  this  latter  principle,  which  may  be  detected  by  filtering 
the  purulent  urine,  collecting  the  fluid  which  passes  through, 
and  heating  it  to  ebullition. 

4.  The  presence  of  pus  in  the  urine  may  likewise  be  detected 
by  means  of  the  microscope,  numerous  pus  globules  being 
discernible. 

5.  Urine  containing  a  certain  amount  of  pus  is,  in  general, 
neutral  or  alkalina 

The  conditions  under  which  pus  appears  in  the  urine  are 
tolerably  numeroua  They  are  as  follows :  in  acute  and  chronic 
cystitis,  with  ulceration  of  the  mucous  membrane  ;  in  blenor- 
rhagia,  with  chancres  in  the  male  urethra ;  in  acute  and  chronic 
vaginitis,  with  chancre,  in  the  female ;  in  purulent  nephritis 
(pyelitis),  in  the  case  of  abscesses  opening  into  the  bladder,  as 
in  iliac  abscess,  pelvic  abscess,  eta,  etc. 

The  presence  of  muco-pus  or  pus,  almost  inevitably  causes 
rapid  and  premature  decomposition  of  the  chief  organic  con- 
stituents of  the  urine.  It  would  appear  as  if  these  matters 
acted  like  a  ferment  capable  of  determining  a  rapid  decompo- 
sition of  the  urea. 

To  this  decomposition  we  shall  not  allude  further,  having 
done  so  previously. 

Blood. — ^The  urine  may  contain  a  certain  quantity  of  blood, 
derived  from  the  vesical  mucous  membrane,  from  the  ureters, 
or  from  the  kidneys  themselvea 

Should  the  quantity  of  blood  be  at  all  considerable,  it  may 
be  detected  by  the  naked  eye.  If,  on  the  contrary,  it  be  very 
small,  the  microscope  alone  can  decide  the  questioa 

The  blood  appears  to  stand  in  no  direct  relation  to  any  of 
the  ordinary  constituents  of  the  urine.  It  is  a  foreign  liquid, 
which  becomes  simply  mixed  up  with  the  natural  secretion  of 
the  kidneys;  imparting  to  it,  however,  certain  properties, 
which  are  as  follows : 

1.  If  abundant,  it  imparts  its  colour  to  the  urine,  as  well  as 
to  the  sediments  with  which  it  may  be  accidentally  mingled. 

2.  It  introduces  a  certain  amount  of  albumen,  owing  to  the 
presence  of  serum. 
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3.  It  renders  the  urine  alkaline  ;  to  produce  these  two  last 
results,  tbe  blood  must  be  present  in  tolerable  quantity, 

4.  Lastly,  the  fluid  suspected  of  containing  blood,  when  ex- 
amined under  the  microscope,  is  seen  to  contain  certain  foreign 
bodies ;  these  are  the  blood  globules,  which,  however,  rarely 
preserve  their  normal  configuration,  even  in  those  cases  where 
the  contact  has  been  but  of  short  duration. 

These  globules  assume  an  irregular  form,  with,  apparently, 
torn,  ci-enated  edges. 

At  a  later  period  the  size  of  the  globules  diminishes,  while 
their  deformity  increases,  and  they  end  either  by  disappearing 
entirely,  or  by  leaving  a  few  shapeless  fragments.  The  blood 
globules,  when  treated  under  the  microscope  with  ammonia  or 
acetic  acid,  are  completely  dissolved. 

The  colouring  matter  of  the  blood,  when  mixed  with  urine, 
rapidly  changes,  and  becomes  dark  and  even  black.  Of  this 
we  have  seen  several  instances,  and  we  feel  convinced,  that 
the  great  majority  of  cases  of  black  urine  alluded  to  by  Uie 
ancients,  were  of  this  description. 

Albumen. — Tlie  presence  of  albumen  in  the  urine  has,  of 
late  years,  given  rise  to  nnraerous  investigations,  having  for 
their  object  the  elucidation  of  a  morbid  condition  of  recent 
discovery,  and  of  which  the  pathognomonic  symptom  consists  hi 
the  presence  of  this  proximate  principle  in  the  urina  It  is  not, 
however,  in  albuminuria''  aloue,  that  we  meet  with  albumen 
in  the  renal  secretion  ;  its  presence  there  in  many  other  diseases 
has  likewise  been  noticed,  and  to  these  we  shall  hereafter  refer. 

We  do  not  purpose  here  to  treat  of  that  species  of  albu- 
minons  urine  which  is  characteristic  of  Bright'a  disease ;  this 
will  form  the  subject  of  a  distinct  section.  We  shall  allude 
merely  to  the  albumen  occasionally  found  in  the  urine  of  indi- 
viduals, who,  whether  healthy  or  not,  present  nevertheless  no 
other  symptoms  of  renal  disorder. 


*  Bg  tamt  tht  <l\i€cut  is  ealUtI  ailruminoru  nephrilu,  bnt  iee  eoneetvt 
the  Urm  Bright'n  diaeatt  to  be  iu  priiper  one,  in  juitiet  to  the  d'uKovtrer. 
(flrt^'ifM  ft  RoJitr.) 
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Thia  albumen  may  be  due  to  Uie  preepuce  of  eitbei-  pua  or 
lilood  :  in  sach  cases  its  origiu  may  be  det«:ted  by  the  means 
previouflly  recommended  for  the  recognition  of  these  anb- 
at^nceSL 

Albumen  may  l>e  found  in  urine  presenting  eyery  possible 
variety  of  colour. 

In  some  cases  we  Lave  noticed  a  dirty  turbid  appearance  on 
the  part  of  the  fluid,  and  in  others,  a  somewhat  greenish  livid 
tint.  This  latter  was  especially  marked  iu  lie  case  of  a  male 
nurse  of  the  Charit^  Hospital,  whose  urine  contained  a  con- 
siderable quantity  of  albumen,  although  he  himself  bad  a  sound 
constitution,  was  in  good  health,  and  had  been  free  from  dis- 
ease during  his  whole  lifetime. 

In  Blight's  disease,  the  colour,  consistence,  and  density  of 
the  urine  afford  certain  valuable  distinctive  characteristics. 

The  albumen  found  in  the  urine  of  individuals  who  present 
no  other  indication  of  renal  disease,  boars  no  direct  propor- 
tion or  relation  to  the  chemical  constituents  held  in  solution 
hy  that  fluid. 

Should  it,  however,  be  due  to  the  presence  of  pus  or  blood, 
itB  quantity  will  be  proporlJonate  to  that  of  these  latter  sub- 
stances, 

Undoubtedly  the  best  and  most  certain  test  for  the  presence 
of  albumen  in  the  urine,  although  it  presents  certain  draw- 
backs, is  that  afibrded  by  heat  It  is  suflicient  to  heat  the 
urine  to  ebullition  ;  when  it  becomes  turbid,  and  the  albumen 
is  precipitated.  There  are  two  circumstances  in  which  this 
proceeding  may  fail  to  have  the  desired  effect ;  fortunately, 
however,  the  precipitation  of  the  albumen  may  lie  determined 
by  the  addition  of  a  little  nitric  acid. 

These  circumstances  are  bs  follows : 

1,  In  some  cases  of  neutral  or  alkaline  urine,  the  liquid  I'e- 
maius  clear,  even  after  boiling ;  this  is  due  to  the  solubility  of 
slbomeu  in  alkaline  solutions.  A  few  drops  of  add,  however, 
will  neutralise  the  alkali  and  favour  the  precipitation  of  the 
albumen. 

2.  In  certain  specimens  of  arid  urine,  containing  )iut  a  i^mall 
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quantity  of  albnmen,  ebullition  will  not  at  once  cause  its  pre- 
cipitation. We  are  ignorant  of  the  cause  of  this  phenomenon, 
wliicli,  however,  is  perhaps  due  to  the  albumen  existing  in  the 
nrine  in  some  peculiar  physical  condition.  Whether  this  be 
80  or  not,  the  addition  of  a  drop  or  two  of  nitric  acid  imme- 
diately causes  it  to  be  precipitated. 

Nitric  acid  is  in  itself  a  good  test ;  but  the  results  which  it 
affords  are  not  so  certain  and  trustworthy ;  for  the  following 
reasons. 

When  a  specimen  of  urine  contains  but  a  small  quantity  of 
albumen,  the  addition  of  nitric  acid  may  at  first  cause  its 
precipitation,  but  if  an  excess  of  acid  be  employed,  the  albumen 
may  be  re-dissolved.  When  heated  to  ebullition  and  concen- 
trated, nitric  acid,  indeed,  is  capable  of  dissolving  a  very  large 
amount  of  albumen. 

In  alkaline  or  neutral  urine,  nitric  acid  is  the  only  test  that 
should  be  employed  to  detect  the  presence  of  albumen. 

When  examined  under  the  microscope,  the  albnmen  appears 
in  the  form  of  floccuU  or  clouds,  of  a  slightly  yellowish  hue  ; 
this  is  due  to  its  precipitation  In  combination  with  a  little 
of  the  colouring  matter  of  the  bile.  The  form  of  these  flakes 
is  very  irregular  and  uncertain,  for  their  outline  is  often 
indistinct  and  even  imperceptible ;  they  ore  composed  of  a 
multitude  of  small  organic  particles,  of  irregular  but  roiindisli 
configuration,  and  of  different  sizes.  It  is  not  without  design 
that  we  here  employ  the  expression,  organic  rounded  particles, 
inasmuch  as  the  albumen  has  frequently  been  regarded  as  con- 
stituted by  a  large  number  of  a  peculiar  species  of  globules, 
presenting  invariably  the  same  size  and  shape ;  microscopic 
I'xamination,  however,  is  far  from  confirming  this  view  of  the 
question. 

These  particles  may  readily  be  examined,  when  a  drop  of 
urine  containing  a  small  quantity  of  albumen  is  placed  under 
the  microscope,  and  a  sufficient  amount  of  nitric  acid  added  to 
cause  its  precipitation. 

It  is  thought  by  some,  that  albumen  may  be  precipitated 
spontaneously  from  urine  in  which  it  is  dissolved,  at  the  moment 
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of  emission ;  all  we  can  say  is,  that  we  have  never  observeil 
anything  of  the  kind,  even  in  the  raoat  acid  urine,  In  anch 
cases  the  microscope  has  never  demonstrated  t!ie  slightest  trace 
of  albumen,  and  we  conceive  that  the  enor  may  be  attributed 
to  the  combinations  which  occur  in  sedimentary  urine,  between 
the  mucus  and  uric  acid ;  combinations  which,  as  before 
stated,  frequeutly  aaaume  a  cloudy  aspect.  We  have  pre- 
viously spoken  of  the  methods  by  which  these  difi'erent  ap- 
pearances may  be  distinguished. 

We  have  Ukewise  warned  the  reader  against  an  error  that 
may  be  committed  in  boiling  certain  specimens  of  acid  or  alka- 
line urine :  the  alight  precipitate  which  forms  at  a  tempera- 
ture of  100^  centigrade,  may  be  mistaken  for  albumen;  it  is, 
however,  merely  carbonate  of  hme :  we  shall  not  therefore 
return  to  the  subject :  contenting  ourselves  with  stating,  that 
it  is  absolutely  necessary  to  treat  a  coagiUum  obtained  by  heat, 
especially  if  scanty,  with  a  few  drops  of  nitric  acid,  in  order  to 
determine  whether  it  be  of  a  calcareous  nature ;  in  which  case 
the  deposit  will  dissolve  with  effervescence  and  the  disengage- 
ment of  carbonic  acid. 

Excluding,  for  the  moment,  Bright 'a  disease,  albumen  may  be 
found  in  the  urine  under  the  following  circumstances : 

1.  When  pus  or  blood  exist  in  the  urine,  but  especially  blood. 

2.  In  acute  febrile  disease  the  albumen  is  usually  very  scanty, 
and  very  irregular  in  its  ajipcarance 

3.  In  diseases  characterized  by  severe  dyspncea,  which  acts 
by  determining  sanguineous  congestion  of  the  kidneys,  as  well 
as  of  the  other  abdominal  viscera. 

4.  Ill  some  diseases  of  the  heart. 

■5.  In  many  cases  of  dropsy,  whatever  be  their  cause. — Albn- 
men  is  found  in  the  urine  whenever  the  serum  effused  in 
different  parts  of  the  body  infiltrates  the  tissues  of  the  kidney, 
so  as  to  produce  cedcma  of  these  organs.  In  such  cases  the 
urine  almost  invariably  contains  a  cert-ain  amount  of  seroaity, 
to  which  the  presence  of  albumen  ia  due. 

6.  In  certain  apyrexial  diseases,  indicated  by  functional  de- 
rangement. 

19» 


292 


PATnOLOfilCAL   CHEHISTUY. 


7,  Lastly.  In  soue  c^ses  the  presence  of  albumen  in  the  nriiie 
ia  inexjtlicaWe. 

The  foUowing  substances  are  much  less  frequently  found  in 
the  urine,  than  those  whi<;h  we  have  just  considered ; 

Siilj)!'  ur. — It  was  thought  by  Prout,  that  free  sulphur  existed 
in  the  urine,  but  the  researches  of  MM.  Thenard  and  Berzelius 
do  not  appear  to  have  confirmed  this  opinion. 

Phosphorus  was  liltewise  supposed  to  exist  in  the  urine  in 
an  uncombined  state ;  this  hypothesis  was  founded  upon  the 
fact,  that  cortain  specimens  of  urine  become  luminous  in  the 
dark.  The  subject  itself  requires  renewed  investigation ;  and 
there  is  reason  to  believe,  that  this  rai-e  and  remarkable  pro- 
perty on  the  part  of  the  urine,  may  be  due  to  some  special 
condition  assumed  by  many  abnormal  substances  previous  to 
undergoing  decomposition.' 

IroiL. — Its  presence  has  been  noticed  in  some  specimens  of 
blue  urine.  We  have  ourselves  constantly  met  with  it  in  that 
of  chlorotic  individuals,  to  whom  the  preparations  of  iron  had 
been  adioiuistered.  We  shall  return  to  this  subject  wlien 
speaking  of  the  introduction  of  remedies  and  poieona  into  the 
urine. 

Nitric  Acid. — When  treating  of  the  colouring  matter  of  the 
urine,  we  stated  that  Prout  thought  that  the  uriuc.  in  some 
instances,  contained  nitric  acid  in  a  particular  state  of  com- 
bination. It  was  to  the  reaction  of  this  acid  upon  Uthic  acid, 
that  he  attributed  the  formation  of  the  purpuric  acid  which,  in 
combination  with  ammonia,  forms  the  red  sediment  of  urin& 
Having  already  discussed  this  question,  together  witli  that  of 
the  rosacic  acid,  nothing  further  need  be  said  respecting  them. 

Benzoic  Acid. — According  to  Scheele,  Prout,  and  Wurzer, 
benzoic  acid  exists  in  the  urine.  Berzelius,  however,  asserts 
the  contrary, 

Hippiiric  or  Uro-bemoic  Add. — This  acid  is  found  more 
especially  in   the  urine  of  herbivorous  animals.      Lehmann 


f  Bocqucrel.     Tntiti  de  Vflecfriciti  el  rfu  maffi^litme.     A  rliclr,  PItot 
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states  tliat  he  has  occasionally  met  vith  it  in  diabetic  urine. 
M.  Bouchardat  has  likewise  found  it  in  bnman  urine,  under 
certain  morbid  conditions. 

Butyric  Acid. — According  to  Berzeiius,  a  small  quantity  of 
this  acid  may  be  obtained  from  urine,  by  first  mixing  it  with 
sulpbnric  acid,  and  then  distilling  the  compound  tlms  formed. 

Fatty  Matters. — Healthy  urine  affords  eliglit  truces  of  fatty 
matter,  the  presence  of  which,  may  be  detected  by  means  of 
sulphuric  aether.  In  some  cases,  the  amount  of  &tty  matter 
is  very  considerable,  appearing  like  a  thin  pellicle  floating 
upon  the  surface  of  the  urine.  According  to  an  analysis  of 
M.  Chevreuil,  this  would  appear  to  be  composed  of  olcJne  and 
st«arine. 

Oxalic  Acid. — Owing  to  the  great  affinity  of  oxalic  acid  for 
lime,  this  acid  is  usually  found  in  the  urine  in  combination 
with  the  latter  substance.  Oxahite  of  lime  is  insoluble,  and 
appears,  according  to  Rayer,  in  the  form  of  small  granular 
crystals.  M.  Donn^  asserts  that  if  sorrel  be  eaten  at  dinner, 
the  urine  passed  in  the  evening  will  contain  crystals  of  oxalate 
of  lime,  presenting  the  appearauce  of  two  pyramids  united  at 
their  basea 

Xanl/nc  Ox-ide. — It  is  so  rarely  met  with,  that  but  little  is 
known  of  its  history.     Nitric  acid  turns  it  yellow. 

Cystic  Ojtde  or  Cystine. — Tills  substance,  which  enters  into 
the  composition  of  a  certain  number  of  calculi,  is  soluble  in 
alkalies  and  in  strong  acids,  but  insoluble  in  water  and  alcohol. 
By  precipitation  &om  an  ammoniacal  solution,  it  has  been 
obtained  by  MM.  Rayer  and  Guibourt,  in  the  form  of  six-sided 
transparent  prisms,  of  various  sizes. 

Fibrin. — So  great  is  the  analogy  between  albumen  and 
fibrin,  that  these  two  substances  present,  in  every  respect, 
identical  properties.  There  exists  between  them,  however, 
this  triflng  distinction,  vin,,  that  the  oxygen  contained  lu 
oxygenated  water,  is  liberated  by  the  latter,  but  not  by  the 
former.  We  can  only  therefore  say  of  the  fibrin,  that  which 
we  have  already  said  respecting  the  albumen.  According  to 
M.  Denis,  they  are  one  and  the  same  substance. 
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Chyle. — Chyle  is  occasionally  mat  with  in  the  urine,  which 
in  such  casea  presents  the  following  distinctive  eharacteristica. 
It  contains,  a,  globules  similar  to  those  of  the  blood,  sohiblo  in 
acetic  acid ;  b,  a  certain  amount  of  albumen  or  fibrin ;  c,  a  fotty 
snbstance ;  thia  substance,  from  being  disseminated  through- 
out the  fluid,  pFodnc«s  that  peculiar  appearance  resembling  an 
emulsion,  which  characterizes  this  species  of  urine. 

When  left  to  itself,  such  mine  presents  on  its  surface  an 
oQy  layer,  which  is  due  to  the  condensation  of  a  portion  of  the 
fktty  matter  constituting  the  emulsion. 

Oleaginous  Fatty  Matters. — Urine  containing  fatty  matter, 
generally  assumes,  as  we  have  already  slated,  the  appearance 
of  an  emulsion ;  when  allowed  to  stand  for  some  time,  this 
fatty  matter  condenses,  and  forms  a  layer  upon  the  surface  of 
the  liquid.  Sulphuric  sether,  by  dissolving  the  fat,  renders  the 
urine  transparent  A  microscopic  examination  reveals  the 
existeace  of  a  multitude  of  perfectly  spherical  fat  globules  of 
different  sizes, 

Saccharine  Mailers. — The  presence  of  saccharine  matter  in 
the  urine,  is  the  pathognomonic  sign  of  the  disease  termed 
diabetes ;  two  varieties  of  it  ai'e  recognized,  the  saccharine  aJid 
the  non-saccharine. 

In  the  latter  variety,  the  proportion  of  sugar  is  so  small  as 
to  be  inappreciable  by  the  sense  of  taste.  M.  Bouchardat  has 
shown,  that  the  absence  of  saccharine  flavour  in  such  cases,  is 
due  to  a  special  combination  of  the  sugar  with  some  of  the 
other  chemical  constituents  of  the  urine. 

The  presence  of  sugar  greatly  increases  the  specific  gravity 
of  the  urine,  it  ferments  spontaneously,  and,  as  a  consequence, 
produces  a  certain  amount  of  alcohol,  which  is  quickly  con- 
verted into  acetic  acid. 

This  fermentation  is  rendered  more  rapid  by  the  addition 
of  yeast.  The  method  employed  for  the  removal  of  the  sugar 
is  very  simple.  The  suspected  urine  is  treated  with  acetate  of 
lead,  which  possesses  the  property  of  precipitating  the  varioua 
matters  held  in  solution,  and  more  especially  the  animal 
(uattcrs.      It  is  then  filtered,  and  Irydrosnlphiiric  acid  added. 
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iu  order  to  precipitate  any  portioua  of  lead  that  may  have 
been  di3So)ve<l ;  the  liquid  is  again  filtered,  evaporated  to  tJie 
eousistence  of  a  syrup,  and  diabetic  sugar  is  thus  obtained. 
Tlie  addition  of  animal  charcoal  removes  all  impnritiesL 

Its  composition  ia  identical  with  that  uf  grape  sugar ;  the 
fermentation  of  diabetic  nrine  ia  due  to  the  presence  of  a 
peculiar  ferment,  which  possesses  properties  analogous  to  those 
found,  by  M.  Cagniard  Latour,  to  exist  tn  yeast. 

This  ferment  is  composed,  as  shewn  by  microscopic  examina- 
tion, of  globules  vaiying  in  diameter  ft-om  the  ^^  to  the  j-^j; 
uf  a  millimetre.  They  are  insoluble  iu  alkalies,  acids,  and  letber. 
Some  of  them  completely  resemble  the  globules  of  tlie  blood. 

M.  Biot  has  recently  made  an  applii^ation  of  his  researches 
upon  the  deviation  of  the  rays  of  polarized  light,  which  bears 
upon  the  subject  in  question.  Grafje  sugar  in  solution,  pos- 
sesses the  property  of  deviating  the  ray  of  polarized  light  to 
the  right,  and  it  has  been  shewn  by  M.  Biot,  that  diabetic 
urine  does  the  same ;  this,  however,  is  not  surprising,  since 
diabetic  sugar  is  identical  with  grape  sugar. 

Sj)ermatic  Fluid. — The  intermiature  of  the  spei-matic  fluid 
with  the  urine,  which  may  occur  under  certain  circumstances, 
gives  to  the  hitter  the  following  characters : 

1.  A  semi-transparent  mucus-like  cloud  is  observed,  which 
usually  falls,  after  a  certain  time,  to  the  bottom  of  the  vessel. 

2.  The  urine  contains  a  very  small  quantity  of  albumen,  as 
demonstrated  by  the  application  of  heat 

3.  The  microscope  reveals  the  presence  of  spermatozoa. 
They  live  for  a  veiy  short  time  in  the  urine,  but  may  alway,'! 
be  recognized  in  the  depodts. 

If  the  urine  at  the  same  time  contain  pus,  the  purulent 
deposit  formed  at  the  bottom  of  the  vessel  carries  along  witb 
it  the  spermatoBoa,  which  may  exist  for  a  short  time  in  the 
midst  of  the  deposit. 

Bile. — In  certain  cases  of  hepatic  disease,  the  urine  presents 
an  appearance  indicative  of  the  presence  of  bile ;  but  it  has 
nut  as  yet  been  ascertained  whether  the  bile  tt^lf  passes  into 
the  urine,  or  merely  its  colouring  principle. 
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The  recogaition  of  bilious  urine  is  based  upon  the  foUownig 
t«st8 : 

1.  Its  appearance  as  regards  colour; 

2.  The  immersion  of  linen,  which  assumes  a  yellow 
tint; 

3.  The  action  of  nitric  acid,  which  produces  at  first  a  green 
colour,  eventually  passing  into  a  brownish  red. 

OccasionaUy  the  epithelial  scales  found  in  bilious  urine  pre- 
sent a  yellow  colour. 

Uiinary  deposits,  and  more  e.'ipecially  those  composed  of 
uric  acid,  seldom  carry  down  with  them  the  colouring  matter 
of  the  bila  This  may,  however,  occasionally  happen,  and  they 
then  assume  a  yellowish  green  colour. 

Medicinal  agents  and  poisons  occasionally  foii/nd  in,  the 
Urine. — It  would  appear  to  be  a  law  of  life,  that  all  parta  of 
the  organism  have  a  constant  tendency  to  maintain  their  ori- 
ginal identity  of  composition.  Whenever,  therefore,  a  foreign 
substance  has  been  introduced  by  absorption  into  the  economy, 
whether  thi-ough  the  medium  of  the  cutaneous  surface  or  of 
the  digestive  organs,  this  substance,  if  not  adapted  to  the  nu- 
trition of  the  individnal,  in  other  words,  if  not  assimilable, 
must  be  eliminated  after  a  certain  length  of  time.  Such  is  the 
case  with  the  majority  of  medicines,  whether  poisonous  or  not ; 
and  of  which,  after  a  variable  period  of  time  subsequent  to 
their  administration,  not  a  trace  can  be  detected  in  the 
economy.  Some  medicinal  agents  are  not,  however,  completely 
ehminated,  being  destined  to  repair  some  loss,  as  in  the  cose  of 
ii-on  when  given  to  chlorotic  patients. 

Every  medicine  or  poison,  therefore,  introduced  into  the 
economy,  is  either  partially  or  completely  eliminated  in  a  given 
i^pace  of  time.  This  process  takes  place  through  the  medium ; 
1.  Of  the  cutaneous  surface;  2.  Of  the  respiratory  organs; 
3.  Of  the  digestive  organs ;  and  4.  Of  the  urine. 

It  is  of  the  latter  aloue  that  we  shall  here  speak. 

Of  the  various  poisons  or  remedies  which  may  be  introduced 
into  the  Bystom,  a  certain  number  cannot  be  detected  in  the 
urine;   others  are  only  found  thei-e  after  having  undergone 
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some  change;  while  some  maj,  by  a  chemical  process,  be 
recognised  in  their  priroitiTe  condition. 

We  must  here  remark,  however,  that  the  value  of  expe- 
riments made  relative  to  the  subject  in  question,  is  not  the 
same  in  all  cases ;  certain  substances,  found  by  one  experi- 
menter, having  escaped  the  observation  of  others.  This  is 
doubtless  owing  to  the  very  small  amount  of  these  substances 
passing  into  the  urine,  and  to  the  various  conditions  which 
this  fluid  may  present  at  the  moment  of  elimination. 

Of  the  substances  which  have  not  hitherto  been  detected  In 
the  urine,  we  may  mention  the  following : 

1.  The  mineral  acids,  sulphuric,  nitric,  and  hydrochloric  ; 

2.  Alcohol; 

3.  Lead; 


5.  Camphor; 

6.  Musk; 

7.  Alkanet. 

These  substances  have  been  more  especially  sought  for  in 
the  urine. 

A  certain  number  of /oreiffn  matters  pass  into  the  urine 
after  having  undergone  some  special  alteration. 

The  acetates,  citrates,  and  tartrates  of  potash  and  soda,  enter 
the  urine,  according  to  Woehler,  as  subcarbonates  of  these 
bases. 

Oxalic  acid  and  the  oxalates  are  found  in  the  urine  as 
crystals  of  oxalate  of  lime 

The  following  substances  have  been  found  in  the  urine : 

1.  Iodine. — Its  presence  in  the  urine  has  long  been  noticed. 
We  ourselves  have  mode  some  experiments  upon  the  renal 
secretion  of  scrofulous  children  who  were  taking  iodide  of 
potassium. 

Tu  detect  this  substance,  the  urine  must  be  treated  with 
sulphuric  acid  and  chlorate  of  potasK  From  the  mutual  reac- 
tion of  these  two  substances  results  the  disengagement  of 
chlorine,  which  takes  the  place  of  the  iodine  in  the  iodide 
The  iodine,  thus  set  free,  may  readily  be  detected  by  adding  a 
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solution  of  starub,  wheii  the  characteristic  blue  iodide  o 
is  formed. 

Having  examined  the  urine  of  many  persons  while  t 
the  iodide  of  potassimu,  we  have  arrived  at  the  following  o 
clnsions : 

1.  The  iodide  of  potassium  invariably  enters  the  t 
-its  presence  there  may  be  easily  demonstrated, 

2.  When  continued  for  a  length  of  time,  and  more  especiih 
when  saturation  of  the  system,  as  it  were,  begins  to  take  pla 
a  very  large  quantity  of  iodine  escapes  from  the  system  a 
with  the  urine. 

3.  The  amount  of  iodine,  so  escaping,  varies  considerably  a 
the  orine  be  examined  every  time  it  is  passed,  for  several  d 
in  succession,  some  specimens  will  bo  found  to  contain  mot 
and  others  but  little.  No  fixed  law,  of  which  we  are  cognizi 
appears  to  regulate  these  variations. 

4.  The  administration  of  aqueous,  alcoholic,  or  letherial  8 
lutions  of  iodine,  produces  identical  results. 

In  spite  of  all  that  has  been  said,  the  preparations  of  ioc 
may  be  classed  among  those  remedies  which  have  the  let 
tendency  to  be  assimilated  and  retained  by  the  econoi 
They  appear  to  escape  on  every  side ;  and  so  true  is  this,  t 
if  iodine  be  taken,  its  taste  will  reappear  in  the  mouth  i 
two  or  three  hours'  interval ;  it  irritates  the  throat,  and  [ 
duces  a  sensation  of  dryness  and  acriLlity.  This  is  owing  to  j^ 
elimination  of  the  iodine  by  the  parts  affording  the  sensatia 
in  question.  We  have  omselves  frequently  repeated  ' 
experiments,  and  always  with  the  same  results. 

■2.  Mercury. — According  to  M.  Canter,  merctuy  may  be  d 
tected  in  the  urine. 

3.  .Arsenic  and  Antimony. — Poder^  had  already  annoui 
the  passage  of  the  former  metal  into  the  urine.     But  the  n 
remarkable  and  convincing  experiments  in  this  respect,  ■ 
those  made  by  M.  Orfila     The  following  is  a  resum^  of  bis 
researches : 

Whenever  arsenic  or  antimouy,  in  any  form  (whether  as 
arsenioua  acid  or  tartar  emetic),  are  introduced  into  the  system. 


SECEETIONS  FOMIKD   BY  CONGLOMERATE  ilLANDS.        299 

either  through  the  me<liu)Q  of  the  digestive  organs  or  of  the 
cutaneous  surfaces,  they  act  as  foreign  matterB,  which  require 
to  be  eliminated,  provided  death  do  not  take  place  before  this 
process  commences. 

This  elimiiiation  usually  occurs  through  the  medium  of  the 
kidn^,  aud  is  consequently  more  prompt  and  ea^y  in  propor- 
tion to  the  amount  of  urine  passed  by  the  individual.  M.  Orfila 
found,  that  animals  which  he  had  poisoned,  sank  rapidly  when 
there  was  no  secretion  from  the  kidneys ;  whilst  those  which 
passed  water  freely  and  abundantly,  recovered. 

These  are  facts  of  gi'eat  importance,  on  aeeount  of  the  thera- 
peutic indications  which  they  afford,  especially  with  regard  to 
the  ailminiatration  of  diuretics.  By  encouraging  the  action  of 
tlie  kidnejrs,  we  thus  favour  the  elimination  of  the  poison. 

Arsenic  and  antimony  are  found  in  the  urine,  very  shortly 
after  bdng  taken  into  the  system. 

Various  means  may  be  employed  for  the  detection  of  these 
substances ;  we  extract  the  following  details  frx>m  the  lectures 
given  upon  this  subject  by  M.  Orfila.  The  apparatus  employed 
was  that  of  Marsh,  of  which  we  need  not  here  speak,  nor  of 
the  differential  characteristics  of  antimonial  and  arsenical 
stains. 

1.  Arsenic  may  be  detected  by  taking  the  suspected  urine, 
mixing  it  with  a  certain  quantity  of  olive  oil  (an  ounce,  for 
example),  and  placing  the  mixture  in  Marsh's  apparatus,  when 
arsenical  spots  will  soon  appear ;  the  same  may  be  said  of 
antimony. 

It  is  better,  however,  to  adopt  one  or  other  of  the  following 
processes : 

2.  The  mine  is  first  to  be  evaporated  to  dryness,  then  car- 
Imnized  and  exposed  to  the  action  of  bulling  hydrochloric  acid. 
diluted  with  one  quarter  of  its  weight  of  water.  The  solution 
is  now  to  be  introduced  into  Marsh's  apparatus,  previously 
tested,  and  the  characteristic  spots  of  metallic  arsenic  or  anti- 
mony ai-e  to  be  carefully  sought  for. 

3.  The  urine  is  evaporated  to  dryness  in  a  porcelain  capsule, 
after  beinR  mixed  with  a  small  proportion  of  alcoholic  solution 
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of  potasli.  The  dry  product  is  now  heated  over  a  slow  fire,  t 
constantly  shaken,  until  it  acquiies  the  colour  of  roasted  coffee. 
It  ia  then  treated,  for  about  a  quarter  of  an  hour,  with  pure 
boiling  hydrochloric  acid,  diluted  with  one  third  its  weight  of 
water, 

The  filtered  liquid  is  now  introduced  into  Marsh's  apparatus, 
previously  tested,  and  metallic  stains  of  arsenic  or  antimony 
are  then  to  be  sought  for. 

The  same  phenomena  occur  in  man  as  in  ftnimals.  Thus, 
M.  Orfila  discovered  arsenic  in  the  urine  of  a  woman  suffering 
from  a  skin  disease,  for  which  she  had,  for  two  months  and  a 
half,  taken  daily  very  small  doses  of  Fowler's  solution ;  he 
likewise  detected  antimony  in  the  urine  of  several  females  who 
had  been  treated  with  tartar  emetic,  according  to  the  method 
of  Baaori  r 

The  following  substances  have  likewise  been  detected  in  the 
urine : 

i.  Chlorine,  accortting  to  M.  Chevalier ; 

5,  Silica; 

(i.  Succinic  acid ; 

7.  Hydro-sulphuric  acid,  according  to  Woehler ; 

a.  Sub-carbonate  of  soda ; 

y.  Chlorate  of  potash  ; 

10.  Yellow  ferrocyanide  of  potassium. 

We  have  ourselves  made  some  experiments  relative  to  thia 
latter  substance,  but  were  unable  to  detect  its  presence  in  the  ' 
urine.  It  is  true  that  the  persons  to  whom  it  was  adminis- 
tered, and  in  whose  urine  it  was  sought  for.  never  took  more 
than  twenty-seven  grains  per  diem, 

11.  Chloride  of  barium  ; 

12.  Nitrate  of  potash  ; 

13.  Sulphate  of  quinine  (Quevenne) ; 

1*.  Indigo.  An  epileptic  patient,  ti'eated  with  indij^n,  and 
who  took  nearly  one  drachm  daily,  invariably  passed  blucish 
green  urine, 

t-1.  Iron.  Our  experiments  with  respect  to  thia  metal  are 
numerous  and  convincing ;  they  wore  made  nijon  eight  ehlorotic 
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females,  in  the  wards  of  M.  Gn^neau  de  Mussy  ;  the  treatment 
to  which  they  were  submitted,  consisted  (in  seven  cases)  in 
the  administration  of  ferruginous  bread,  containing  either  the 
carbonate  or  lactate  of  iron  ;  and,  in  one  case,  of  pills  of  sub- 
carbonate  of  iron. 

The  urine  was  examined  daily,  and  the  following  conclusions 
drawn : 

K  a  portion  of  the  iron  passes  off  by  stool,  as  is  indicated  by 
the  colour  of  the  evacuation,  a  large  amount  likewise  passes  off 
by  the  urine. 

It  may  be  found  in  urine  passed  during  every  period  of  the 
twenty-four  hours. 

The  quantity  found  in  the  urine  varies  much,  although  the 
amount  of  iron  daily  administered  may  be  the  same. 

The  two  following  processes  may  be  employed  for  the  de- 
tection of  iron  in  the  urine  ;  of  these,  one  is  far  more  delicate 
and  accurate  than  the  other : 

1.  The  urine  is  treated  as  though  the  object  were  the 
extraction  and  analysis  of  the  inorganic  salts ;  the  iron  is 
contained  in  the  saline  mass,  which  on  this  account  sometimes 
assumes  a  blueish  tint.  This  mass  is  first  dissolved  in  water 
acidulated  with  hydrochloric  acid,  and  then  treated  with  ferro- 
cyanide  of  potassium,  which  detects  the  smallest  quantity  of 
iron. 

2.  The  following  process  is  very  simple,  and  may  be  em- 
ployed at  the  bedside  of  the  patient.  A  given  quantity  of 
mine  is  boiled  with  nitric  acid,  and  ferrocyanide  of  potassium 
added.  The  nitric  acid  is  employed  for  the  purpose  of  still 
further  oxidizing  the  salts  of  iron. 

If  there  be  but  a  small  quantity  of  iron  in  the  urine,  the 
fluid  merely  assumes  a  greenish  colour,  due  to  the  combination 
of  Pmssian  blue  with  the  colouring  matter  of  the  urine. 

Should  the  urine  contain  a  large  proportion  of  iron,  we  no- 
tice, in  addition  to  the  green  colour,  flakes  of  Prussian  blue. 

The  following  process  may  likewise  be  mentioned,  although 
its  employment  is  too  tedious  to  admit  of  practical  application : 

The  specimen  of  urine  supposed  to  contain  iron,  is  allowed  to 
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decompose  spontaneously ;  the  decomposition  of  the  urea  gives 
rise,  as  we  have  shewn,  to  certain  organic  products.  These 
products,  spontaneously  developed,  enter  into  combination 
with  the  iron  existing  in  the  urine,  and  Prussian  blue  is  thus 
deposited. 

Sect.  VIII. — Of  (he  Physical  Properties  of  the  Urine. 

Under  this  title  may  be  comprehended : 

1.  Quantity; 

2.  Specific  gravity ; 

3.  Colour; 

4.  Consistence; 

5.  Transparence; 

6.  Odour. 

1.    OP  THE  QUANTITY  OP  THE  URINE. 

The  sum  total  of  the  urine  passed  by  an  individual  in  the 
space  of  twenty-four  hours  is  made  up  of  two  distinct  ele- 
ments :  1.  The  water ;  and  2.  The  aggregate  of  solid  matters 
held  in  solution.  To  this  subject  we  have  already  alluded,  and 
shall  therefore  treat  here,  merely  of  the  actual  quantity  of  the 
urine. 

As  the  result  of  a  large  number  of  experiments,  M.  Becquerel 
has  been  enabled  to  state  the  mean  amount  of  urine  to  be  as 
follows  : 

Males 1267.3 

Females 1371.7 

Mean  of  both 1319.5 

These  numbers  are  liable  to  variation :  and  therefore  the 
above  authority  places  the  physiological  limits  at  from  900 
to  1500  grammes  of  urine  in  the  twenty-four  hours,*  the 
water  alone  being  subject  to  variation,  but  the  solid  matters 
remaining  unaltered. 


*  From  twenty-eight  to  forty-six  ounces. 
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In  disease,  the  amount  of  nrine  often  does  not  exceed  the 
limits  of  healtL  This  usually  happens  in  cases  where  the 
disease  is  slight,  and  the  principal  functions  but  little  de- 
ranged. 

It  occasionally  happens,  that  in  persons  presenting  marked 
febrile  symptoms  and  functional  derangement,  the  quantity  of 
urine  does  not  diminisL  This  is  particularly  the  case  where  a 
large  amount  of  liquid  has  been  taken  by  the  patient. 

Increased  flow  of  Urine, — Of  this  the  causes  are  as  follows : 

1.  The  introduction  into  the  economy  of  an  unusual  amount 
of  water ; 

2.  Polydipsia ; 

3.  Diabetes ; 

4.  Polyuria ; 

5.  The  hysteric  paroxysm. 

In  this  last  case  the  increased  flow  is  accidental,  and  merely 
momentary. 

When  the  products  of  the  urinary  secretion  are  increased  by 
the  addition  of  an  unusual  amount  of  water,  not  only  does  the 
water  alone  pass  off  by  the  kidneys,  but  it  invariably  carries 
along  with  it  a  much  larger  amount  of  solid  matters  than 
usual 

M.  Becquerel,  having  experimented  upon  a  man  who  passed 
in  twenty-four  hours  about  thirty-two  ounces  of  urine,  con- 
taining somewhat  more  than  an  ounce  of  solid  matters,  found 
that  under  the  influence  of  an  unusual  amount  of  water  intro- 
duced into  the  system  during  the  same  space  of  time,  a  con- 
siderable increase  of  these  solid  matters  took  place  in  the 
urina  Thus,  he  found  eighty-four  ounces  and  »-half  of  water, 
and  nearly  one  and  a-half  ounces  of  solid  mattera 

Diminished  flow  of  Urine, — ^The  causes  giving  rise  to  this 
occurrence  are  more  frequent  than  those,  under  the  influence  of 
which  the  flow  of  urine  is  increased.     They  are  as  follows : 

1.  Fever,  from  whatever  cause  it  may  have  arisen ; 

2.  Functional  derangements  of  moderate  severity ; 

3.  Profuse  evacuations  (diarrhoea,  sweats,  etc.) ; 

4.  The  latter  stages  of  heart  disease ; 
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5.  Diseases  of  the  liver. 

In  these  cases  it  is  the  water  which  undergoes  the  greatest 
diminution  in  point  of  quaotity ;  the  aggregate  of  solid  matters 
held  ill  solution  by  it.  likewise  decreases,  bat  in  considerably 
less  proportion ;  they  are  thus  concentrated  in  the  urine,  which 
becomes  darker,  more  loaded,  of  higher  specific  gravity,  and 
contains  a  proportionately  larger  amount  of  solid  mattera 


2.   OF  THE  SPECIFIC  GRAVITY   OP   THE  UHINE. 

The  specific  gravity  of  the  urine  is  liable  to  great  variations, 
and  some  have  gone  so  far  as  to  assert,  that  all  investigations 
respecting  it  were  absolutely  useless  (Darcet).  This  propoeitioa, 
however,  is  much  too  sweeping,  and  can  only  have  arisen  from 
the  urine  having  been  considered  abstractedly,  and  without  re- 
ference to  the  actual  amount  secreted  in  twenty-four  honra 
Indeed,  all  experiments  relative  to  the  specific  gravity  of  tha 
urine,  are  only  of  value  when  placed  in  juxtaposition  with  the 
total  amount  of  fluid  secreted  in  that  time.  Under  other  cir- 
cumstances, the  specific  gravity  can  but  serve  to  shew  the 
relationship  existing  between  the  solid  matters  and  the  amount 
of  urine  actually  under  examination.  To  ascertain  the  specific 
gravity  of  the  urine  various  means  may  be  employed.  Of 
these,  the  specific  gi'avity  liottle  is  certainly  the  most  accurate ; 
in  this,  distilled  water  and  urine  are  successively  weighed  at 
the  same  temperature  ;  the  results  being  referred  to  the  nume- 
rical standard  of  1000.  This  process  is  but  rarely  adopted, 
being  tedious  and  delicate.  Recourse  is  more  frequently  had 
to  Baume's  aerometer,  especially  constructed  for  liquids  of 
greater  density  than  water.  To  use  the  instrument  in  ques- 
tion, nothing  more  is  necessary  than  to  plunge  it  into  the 
urine,  and  to  notice  the  degree  to  which  the  instrument  sinks. 

We  shall  now  proceed  to  consider  the  variations  to  which 
the  specific  gravity  of  the  urine  is  liable. 

1 .  Orditiary  Specific  Gra viti/. — The  ordinary  siiceific  giavity 
of  the  urine  may  be  represented  by  a  mean  of  1017.010,  or 
by  figures  varying  from  1 0 1 G  to  1 0 1 S. 
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Three  cases  may  here  present  theniBelves  ; — a.  The  amount 
of  urine  secreted  in  twenty-four  hours  doea  not  exceed  the 
limits  of  health,  viz.,  forty  ounces — this  being  about  the  aver- 
age ;  6.  It  is  increased  in  quantity,  the  specific  gravity,  bow- 
ever,  remaining  unchange^l,  and  a  larger  amount  of  solid 
matters  therefore  being  held  in  solution ;  c  The  quantity 
of  urine  is  diminished,  the  specific  gravity  atill  rem^iiig 
as  before,  This  indicates  a  proportional  decrease  on  the 
part,  not  only  of  the  water,  but  of  the  matters  held  in  so- 
lution. 

2.  Increiise  of  the  Specific  Gravity. — This  indicates  that 
the  natural  proportion  of  solid  matters  to  the  water,  no  longer 
exists  ;  the  former  are  increased  in  quantity,  the  latter  dimi- 
oislied. 

Three  cases  also  may  here  present  themselves. — o.  Dimi- 
nished amount  of  urine,  with  increased  specific  gravity.  This 
is  of  mont  frequent  occurrence  in  fevers  and  in  severe  functional 
derangements,  etc.  Its  significance  varies  with  the  amount  of 
mine  secreted.  It  usually,  however,  indicates  a  diminished 
proportion  of  water,  with  a  comparatively  leas  decrease  of  the 
soluble  matters  of  the  urine, — b.  The  quantity  of  urine  re- 
mains within  the  limits  of  health,  while  its  specific  gravity  is 
increased  This  indicates  a  greater  or  less  increase  of  the 
soluble  matters. — c.  There  may  be  a  simultaneous  increase  both 
in  the  quantity  of  urine  and  in  its  specific  gravity.  This 
indicates  a  very  considerable  augmentation  of  the  matters  held 
in  solution  (diabetes,  polyuria). 

3.  Decrease  of  the  Specific  G-ravity. — This  indicates  an 
inverse  change  in  the  ratio  existing  between  the  water  and  the 
8ohible  matters,  to  that  mentioned  iu  the  preceding  paragraph. 
Three  cases  may  here  likewise  present  themselves :  1.  A  natu- 
ral amount  of  urine ;  this  shows  a  decrease  in  the  soluble 
matters ;  2.  Diminished  amount  of  urine,  with  low  specific 
gravity ;  this  indicates,  still  more,  a  decrease  of  the  solid  mat- 
ters ;  3.  Increased  amount  of  urine,  with  decrease  of  its  specific 
gravity.  In  this  case,  all  depends  on  the  degree  of  increase, 
inasmuch  as  the  increase  of  the  water  and  the  decrease  of  the 
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Kl»cifie  gravity,  may  so  neutralize  each  other  as  to  represent 
the  density  of  healthy  urine. 


3.   OF  THE  COLOCB   OF  THE  nBINE. 

The  colour  of  the  urine  is  one  of  those  physical  properties 
to  which  all  Hippoeratic  physicians  liave  paid  very  consl- 
derahle  attention.  It  has  likewise  been  cai-efully  noticed  by 
subsequent  authorities.  In  the  works  of  Prosper  Alpinua, 
Actuarius,  etc.,  there  are  a  variety  of  curious  documents  re- 
specting it 

Norinal  Colour  of  the  Urine. — This  m  dae,  rs  we  have 
already  stated,  to  the  presence  of  a  specific  colouriug  matter. 
We  require  to  distinguish  three  shades  of  colour,  as  peculiar  to 
mine,  these  are ; 

A  greenish  tint,  as  seen  in  pale  clear  urine  ; 

A  yellowish  tint,  in  healtiy  mine ; 

A  reddish  tint,  in  high-coloured  urine. 

Almost  all  the  variations  of  colour  attributed  to  healthy  or 
morbid  urine,  may  be  referred  to  tliesc  three  fandamental 
shades. 

High-Coloured  Urine. — It  may  be  of  a  deep  yellow,  of  a 
saffron  yellow,  reddish  yellow,  and  sometimes  even  of  a  blood 
red  hue,  without,  however,  containing  blood.  The  darkest 
tints  usually  correspond  with  a  marked  decrease  in  the  amount 
of  urine  secreted  in  twenty-four  hours,  and  with  an  increased 
proportion  of  uric  acid  and  soluble  organic  matters.  These 
two  phpnomena  occur  simultaneously ;  and  we  conclude  by 
induction,  that  both  the  uric  acid  and  the  organic  matters  are 
more  abundant,  in  proportion  as  the  urine  is  high  coloured. 

The  black  urine  of  the  ancients  appears  to  be  nothing  more 
than  mine  containing  a  large  amount  of  colouiing  matter, 
blood  or  bile. 

Pale  urine  has  generally  a  light  yellow  or  greenish  tint,  A 
pale  colour  of  the  uruie  coincides,  for  the  most  part,  with  an 
increased  proportion  of  water  and  a  decrease  of  the  soluble 
niattera    Urine  of  this  kind  is  generally  of  low  specific  gravity. 
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Alkaline  urine  is  almost  always  pale,  and  it  would  appear  that 
alkalinity  of  the  urine  possesses  the  property  of  destroying  the 
colouring  matter. 

Urine  Coloured  hy  Foreign  Matters, — One  or  other  of  the 
following  substances  may  impart  an  unusual  colour  to  the 
urine: 

1.  Blood. — ^That  this  is  the  occasional  cause  of  discoloration 
of  the  urine,  may  be  abundantly  proved  by  inspection,  by  the 
application  of  heat  and  nitric  acid,  and  by  microscopic  exami- 
nation. 

2.  Bile, — Its  presence  in  the  urine  may  be  demonstrated  by 
immersing  a  piece*  of  linen  in  the  suspected  fluid,  or  by  the 
addition  of  a  few  drops  of  nitric  acid,  which  will  produce  a 
greenish  tint  if  bile  be  present. 

3.  Pns. — ^This  gives  to  the  urine  a*pale  yellow  or  dirty  white 
colour ;  at  the  same  time  a  deposit  is  formed  at  the  bottom  of 
the  vessel 

4.   OP  THE  CONSISTENCE   OF  THE  UEINR 

It  may  be  either  thick  or  thin  ;  the  latter  containing  but 
little,  if  any,  mucus. 

The  former  comprises  the  following  varieties.  1.  Urine 
loaded  with  mucus.  2.  Urine  containing  pus.  3.  Alkaline 
urine,  especially  that  which  contains  mucus,  for  in  such  cases 
a  species  of  ammoniacal  soap  is  formed.  4.  Urine  containing 
blood.  5.  Strongly  acid  urine,  of  a  dark  colour,  and  loaded 
with  organic  mattera  Such  urine  almost  invariably  produces, 
owing  to  its  irritant  qualities,  an  increased  secretion  of  mucus 
from  the  bladder. 

5.  OF  THE  TRANSPARENCY  OF  THE  URINE. 

A  variety  of  substances  may  produce  turbidity  of  the  urina 
We  must  consider  separately,  that  which  may  be  engendered, 
first,  in  acid,  and  secondly,  in  alkaline  urine. 

Acid  Urine, — Acid  urine  may  be  perfectly  transparent, 
whatever  be  the  amount  of  soluble  matters  held  in  solution. 
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Its  transparency  may  be  diminiahed :  1.  By  mucus.  2. 
pus,  3.  By  blood;  in  some  cases  this  latter  a]ipears  in 
form  of  a  clot ;  at  others,  it  is  diffused  throughuut  the  liqi 
giving  it  a  turbid  appearance.  4.  By  organic  detritus,  formed 
of  decomposed  blood.  5.  By  the  ordinary  deposits  of  acid 
urine,  viz.,  uric  acid  and  acid  urates ;  in  such  cases,  these 
deposits  are  formed,  at  one  time  in  the  bladder,  at  another, 
while  the  urine  ia  cooling,  after  emission,    G.  By  fatty  matters. 

Alkaline  Urine, — Alkaline  urine  may  be  rendereil  tm-bid  by 
the  presence  of  mucus,  pus,  blood,  spermatic  fluid,  and  organic 
detritus;  the  difference  between  acid  and  alkaline  urine,  on 
the  score  of  transparency,  lies  in  the  nature  of  the  saline 
deposits,  these  are  composed  of  the  following  substances : 
ammoniaco-magneaian  phosphates,  phosphate  of  lime,  carbo- 
nates of  lime,  and  magnesia.  There  is  usually  much  mucus 
present  in  such  cases. 

a.   OF  THE  ODOUR  OF  THE  UltlNE. 

The  odour  of  the  niine  varies  considerably;  being  moat 
marked,  however,  in  those  caaea  where  the  fluid  is  much  loaded 
and  of  high  specific  gravity.  Pus  and  the  leucorrhoeai  dis- 
charge of  females  impart  an  odour  to  the  urine,  In  parturient 
women,  the  lochia  communicate  a  peculiarly  disagreeable  odour 
to  this  fluid. 

^Tien  urine  becomes  alkaline,  it  has  an  ammoniacal  odour. 


Sect.  IX, — Oeneral  Summary  of  the  Plijaiological  and  Pnthologicnl 
Changes  to  which  the  Urine  is  liable. 

In  this  article  we  shall  endeavour  to  offer  a  resum/  of  all 
that  we  have  hitherto  stated  respecting  the  urine,  Having 
considered  the  subject  analytically,  we  shall  now  do  so  syn- 
thetically. 

The  urine  of  a  man  of  sound  constitution,  who  is  in  good 
health,  eats  moderately,  drinks  merely  to  satisfy  his  thirst,  and 
takes  a  proper  amount  of  exorcise,  is  a  yellomsh  liquid,  having 
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occasionally  a  greenish  or  saffron  tint,  and  of  which  from 
twenty-eight  to  forty-seven  ounces  are  passed  in  the  twenty- 
four  hoiua 

Its  specific  gravity  depends  on  the  amount  of  water  it  con- 
tains.    On  this  account  it  varies  from  lOli  to  102i. 

It  is  acid.  The  proportion  of  water  varies  from  twenty- 
eight  to  forty-seven  ounces.  It  is  under  (he  influence  of  the 
ainonnt  of  water  introtluced  into  the  system,  being  increased 
by  a  copiona  imbibition  of  fluid.  It  diminishes,  on  the  con- 
trary, under  the  following  circumstances  :  1.  A  stimulant  and 
highly  nitrogenized  diet ;  2.  Excess  of  any  kind,  except  of 
liquids,  of  which  the  primary  effect  is  an  increase,  and  the 
consecutive  result,  a  decrease  of  the  water;  3.  Undue  muscular 
exertion  ;  4.  An  elevated  temperature  and  copious  perspira- 
tion ;  5.  A  fit  of  anger ;  this  is  comparatively  rare- 

The  aggregate  of  chemical  constituents  held  in  solution  in- 
creases, whenever  an  unusual  quantity  of  water  is  introduced 
into  the  system ;  it  decreases  under  the  influence  of  a  restricted 
regimen. 

On  this  point,  M.  Chossat  has  arrived  at  some  curious  re- 
sults, which  may  be  summed  up  thus  : 

1.  It  may  be  stateii  as  a  rule,  that  the  urine  is  more  copious 
and  of  lower  specific  gravity,  in  proportion  as  the  conditions 
in  which  the  individual  is  placed,  are  favourable  to  the  intro- 
duction of  water  into  the  system. 

2.  If  we  leave  out  of  the  question,  the  variable  amount  of 
water  contained  in  the  urine  passed  by  an  individual  in  a  given 
time,  and  consider  merely  the  quantity  of  solid  matters,  we 
shall  find  that  this  quantity  increases,  decreases,  or  remains 
stationary  with  articles  of  diet  of  a  similar  nature,  and  varies 
with  those  of  a  different  nature,  bnt  of  which  the  proportions 
are  still  the  same. 

3.  The  quantity  and  quality  of  aliment  taken,  being  the 
same  in  a  given  space  of  time,  and,  as  a  consequence,  the  aum 
total  of  the  solid  matters  of  the  urine  being  the  same  daring 
a  similar  period ;  the  actual  secretion  of  these  solid  matters, 
in  relation  to  the  period  at  which  it  takes  place,  undergoes 
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markod  rariRtioiis,  dependent  upon  the  time  which  may  hftve 
elapsed  since  the  taking  of  food,  and  upon  the  periods  of 
fatigue  and  repose. 

The  following  experiments  of  M.  Lecanu  have  especial  refer- 
ence to  the  chief  chemical  constituents  of  the  urine. 

1.  The  amount  of  urine  passed  by  different  individuals 
varies,  whether  we  experiment  upon  persona  phw:ed  under 
totally  different  circumstances,  or  upon  those  whose  circum- 
stancee  are  identical.  This  amount  varies  from  fourteen  to 
seventy  ounces.  The  mean,  as  ascertained  in  a  large  number 
of  cases,  may  be  -stated  at  fcom  thirty-nine  to  forty  ounces. 

2.  The  quantity  of  urine  voided  on  each  occasion  during  the 
twenty-four  hours,  by  the  same  individual,  is  liable  to  varisr 
tion.  It  frequently  happens,  however,  that  the  entire  amount 
passed  by  this  same  individual  during  several  consecutive 
])crlodB  of  twenty-four  hours  duration,  remains  almost  station- 
ary during  similar  periods  ;  or  when  the  circumstances,  under 
the  influence  of  which  the  variations  previously  noticed  took 
place,  are  reproduced  with  tolerable  uniformity. 

3.  Nothing  can  be  concluded  with  certainty  respecting  the 
amount  of  urine,  from  an  examination  of  its  colour,  and  vice 

4.  The  specific  gravity  of  the  urine  is  higher  in  adult  males 
than  in  females,  iu  children,  or  in  the  aged. 

5.  The  specific  gravity  of  the  urine  of  a  given  individual 
generally  remains  the  same  ;  to  this,  however,  there  are  certain 
exceptions. 

<>.  M.  Lecanu  asserts,  that  the  innate  vigour  shown  to  exist 
in  man,  by  a  large  proportion  of  the  essentially  stimulant  prin- 
ciple of  tlie  blood  (the  globules),  ia  equally  demonstrated  by  the 
abundance  of  that  which  is  the  characteristic  principle  of  the 
urine  (the  urea),  and  possibly,  likewise,  by  a  large  proportion 
of  the  essentially  characteristic  constituents  of  eveiy  secretion. 

7.  The  secretion  of  urea  does  not  apfwar  to  be  favoured  by 
the  passage  of  a  large  amoimt  of  water  through  the  urinary 
apparatus.     This  we  ourselves  have  proved, 

S.  The  more  dense  specimens  of  urine  usually  contain  llic 
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largest  amouiit  of  urea  ;  this  is  not,  however,  always  the  case, 
inasmuch  as  the  proportion  of  urea  niay  be  modiJied  l>y  the 
presence  of  saltai. 

9.  M.  Lecanu  conceives  that  the  uric  acid  is  less  susceptible 
of  variation  than  the  urea,  and  that  it  is  likewise  less  under 
tlie  influence  of  age  and  sex. 

10.  The  quantity  of  fixed  matters  undeconiposed  by  heat, 
varies  in  different  individuals,  and  even  in  the  same  person  at 
different  times.  It  is  generally  greater  in  the  adult  than  in 
old  men,  women,  and  children ;  as  is  also  the  case  with  the  urea. 

We  shall  terminate  this  summary  of  the  admirable  researches 
of  M.  Lecanu,  by  quoting  the  fivo  concluding  propositions  of 
liis  memoir. 

1.  An  equal  amount  of  urea  ia  secreted  during  equal  periods 
of  time,  by  the  same  Individual 

2.  The  same  proposition  holds  good  with  respect  to  the  uric 
acid. 

3.  The  urea  and  uric  acid  are  secreted  in  variable  quantities, 
dniing  airoilap  periods  of  time,  by  different  individuals. 

-k  The  proportion  of  urea  secreted  by  different  individuals 
ciuring  equal  periods  of  time,  depends  on  the  age  and  sex  of 
snch  individuals :  it  is  greater  in  men  at  the  prime  of  life  than 
in  females  at  a  similar  period  :  In  children  and  in  the  aged  the 
proportion  is  likewise  less. 

-5.  The  aggiegate  of  the  fixed  matters  of  the  urine,  undecom- 
jwsed  by  heat,  such  as  the  sulphates,  phosphates,  and  chlorides, 
is  secieted  in  variable  proportions,  without  reference  to  the  age 
or  sex  of  different  individuals ;  and  in  no  less  variable  propoi^ 
tion  in  the  same  individual  during  equal  periods  of  time. 

We  conceive  that  the  propositions  here  quoted  from  the 
admirable  memoir  of  M.  Ijecanu,  deserve  to  be  admitted  m 
facta. 

There  are  certain  physiological  conditions  by  which  the 
uiine  may  be  somewhat  similarly  modified.  This  modificiitiun 
consists  in  a  decrease  of  the  water,  a  concentration  of  the  ui-ine, 
and  an  increase  of  the  uric  acid.  Tlie  urine  is,  consequently, 
of  higher  specific  gravity  and  darker  in  colour.     In  such  cases 
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the  excess  of  uric  acid  is  not  unErequently  deposited  spoBta* 
neously,  forming  SGdiments  of  various  colours. 

Under  the  influence  of  certain  causes  hereafter  to  be  enanift- 
mted,  it  may  be  stated,  that  the  urine  decreases  and  becomes 
concentrated  merely  by  a  diminution  of  its  watery  portion, 
while  the  proportion  of  uric  acid  increases,  These  physiological 
conditions  are  as  follows  : 

1.  Diet. — Thus,  too  Btimulating  or  nutritious  food,  whether 
taken  constantly  or  only  occasionally :  in  the  former  case  the 
modification  of  the  urine  is  permanent,  In  the  second  it  is 
accidental. 

2.  Stimulant  drinks,  sacHiaamne.  coffee,  tea,  lupieurs.  These 
pi'oduce,  as  we  have  already  stated,  a  two-fold  result ;  the  first 
being  an  increased  secretion  of  water  by  the  ki<lneya,  anil  the 
second,  the  peculiar  modification  of  which  we  are  now  treating, 

3.  Great  Muscular  Exertion. — This   may  readily  be 
plained  by  the  increased  consumption  of  carbon,  the  coi 
sponding  increase  of  animal  heat,  and  the  consequently  Bu^ 
mented   residuum   of  nitrogeuized   matters   requiring   to  bo 
eUniinate<l  by  the  Wdneya 

4.  Increased  Action  of  Hie  Skin. 

5.  Violent  Moral  Emotions'  of  all  Kinds. — Here,  agiun, 
results  may  be  two-fold ;  the  first  being  the  excretion  of  a  lai 
quantity  of  clear,  limpid  urine;  the  second,  of  concentrated 
urine,  rich  In  solid  mattera 

Ci.  Prolonged  Sleep,  together  u-ith  a  hahit  of  Rarely  Mictu- 
rating.— This  may  be  explained  by  the  rerabsorption  of  a  por- 
tion of  the  water. 


SscT.  X— Of  the  Palhologiciil  Changeaof  the  (Jrino. 

Almost  all  wilters  on  general  pathology,  whether  ancient  or 
modem,  have  devoted  long  articles  to  the  study  of  the  urine. 
We  would  here  refer  the  reader  to  the  historic  portion  of  M. 
Becquerel's  work,  entitled,  De  la  S^m^iotique  des  urines. 

Morbid  urine  may  be  classed  under  four  heads,  each  of 
which  again  presents  certain  distinct  varieties. 


SECOUSnONS  FOBBCED  BT  OOKQLOMEEATE  GLANDS.       313 

First  Class, — ^Febrile  urine. 

Second  Class. — ^Ansemic  urina 

Third  Class, — Alkaline  urina 

Fourth  Class. — ^Urine  differing  but  little  from  that  of  health. 

FIBST  CLAS& — ^FEBBILE  UBINE. 

It  is  thus  designated,  inasmuch  as  fever  is  usually  the  morbid 
condition  in  which  it  appeara  This,  however,  is  not  invariably 
the  case. 

It  presents  three  varietiea 

1.  Febrile  urine,  properly  so  called. 

2.  Febrile  urine,  accompanied  by  some  cause  of  debility. 

3.  Febrile  urine,  in  which  the  proportion  of  water  has  not 
undergone  a  marked  decreasa 

FiEST  Vabiety. — Febrile  Urine,  properly  so  called, — ^This 
variety  of  urine  presents  the  following  modifications  :  Marked 
decrease  in  the  proportion  of  water ;  less  proportional  diminu- 
tion of  the  aggregate  of  chemical  constituents  held  in  solution, 
and  hence,  concentration  of  the  urine ;  decrease  of  the  urea ; 
increase  of  the  uric  acid  (its  proportion  may  be  doubled) ;  de- 
crease of  the  organic  salts,  while  the  organic  matters,  strictly 
so  called,  may  either  remain  unchanged,  or  undergo  at  one 
time  a  slight  augmentation,  at  another  a  trifling  diminution. 
We  here  subjoin  the  mean  of  eleven  analyses  taken  from  the 
work  previously  quoted. 

Amount  of  urine  passed  in  twenty-four  hours  660.364 

Water 685.050 

Amount  of  matters  held  in  solution        .        .  24.686 

Specific  gravity 1021.840 

Urea 8.996 

Uric  acid 0.999 

Inorganic  salts 4.849 

Organic  salts 9.842 

Fever,  however  caused,  may  produce  these  modifications  of 
the  urine ;  and  they  are  always  proportionate  to  the  intensity 
and  duration  of  the  disease. 


314 


PATHOLOmCAL   CHEUlSTBt, 


Some  authors  have  imagined,  that  these  modiScatioiia  of  the 
urine  were  only  produced  at  the  dose  of  fevers  and  feverish 
attacks  in  general,  and  that  at  this  time  only,  did  the  uric  acid 
become  increased  in  quantity,  and  foim  a  deposit ;  in  other 
words,  they  conceived  such  urine  to  be  critical 

We  have  shown,  however,  in  another  work,  that  this  is  not 
the  case,  inasmuch  as  these  deposits  uiay  appear  at  any  period 
of  the  fever,  and  are  therefore  by  no  means  to  be  regarded  as 
critical  We  shall  not  here  discuss  the  point,  contenting  our- 
selves simply  with  stating,  that  those  copious  brick-dust  depo- 
sits, of  which  authors  have  eo  frequently  spoken  as  occurring 
at  the  close  of  an  ague  fit,  do  not  differ,  as  regards  composition, 
from  those  which  appear  in  the  urine  during  continued  fevers. 
In  these,  indeed,  they  are  simply  the  result  of  the  intensity  of 
the  fever,  without  reference  to  its  nature. 

We  may  here  ask.  whence  the  cause  of  this  characteristic 
modification  of  the  urine  as  indicated  by  the  following  pheno- 
mena:— ].  Diminished  proportion  of  water ;  2,  Proportionally 
less  diminution  of  the  sum  total  of  solid  matters  ;  3.  Increase 
of  the  uric  acid  ? 

Of  these  three  modifications,  the  second  is  especially  due  to 
the  influence  of  low  diet  As  for  the  others,  may  they  not 
depend  upon  an  increase  of  the  natural  heat  of  the  body? 
Might  we  not,  moreover,  suggest  an  increased  action  of  the 
skin,  as  occurring  under  the  inllaence  of  a  higher  temperature 
of  the  system  at  large,  and  thus  carrying  off  the  water  which 
should  be  eliminated  by  the  kidneys  i  Might  we  not  again 
ask,  whether  they  ought  not  to  be  attributed  to  increased 
activity  of  the  renal  circulation,  and  to  a  species  of  renal 
hypcra^mia,  produced  under  the  influence  of  fever  ?  To  such 
questions  we  are  unable  to  give  a  decisive  answer ;  we  merely 
know  the  facts,  without  being  able  to  offer  any  satisfactory 
exphmatiou  thereof 

The  febrile  condition  is  not  the  sole  cause  capable  of  giving 
rise  to  this  first  variety  of  so-called  febiile  mine ;  the  following 
may  likewise  be  mentioned : 

It.  Functional  derangement  of  one  or  more  organs,  with  or 
without  change  of  structure. 
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b,  A  general  hypersthenic  condition  of  the  system. 

c.  Acute  and  chronic  phlegmasia. 

cL  Diseases  of  the  liver,  heart,  and  lungs,  when  far  advanced. 

e.  Haemorrhages,  but  only  while  they  last 

/  Organic  degeneration  of  various  organs,  capable  either  of 
producing  a  febrile  condition,  or  functional  derangementa 

g.  The  action  of  purgativea 

The  energy  of  these  causes  is  in  proportion  to  their  own 
intensity. 

Second  Variety. — Febrile  uriiie  accompanied  by  some 
debilitating  cause. — By  this  we  understand  febrile  urine  se- 
creted under  circumstances  analogous  to  those  just  mentioned, 
with  this  addition,  that  the  individual  presents  some  cause  of 
debility  or  exhaustion,  producing  certain  special  modifications 
of  the  urine,  which  are  as  follows : 

Diminished  proportion  of  water,  as  in  the  former  variety. 

Great  decrease  of  the  soluble  matters. 

Low  specific  gravity. 

Two  causes  operate  in  this  instance :  1.  Restricted  regimen ; 
2.  The  nature  of  the  disease,  together  with  the  measures  taken 
for  its  removal 

In  this  general  decrease  of  the  solid  matters  of  the  urine, 
we  find  a  smaller  proportion  of  urea,  a  normal  or  increased 
proportion  of  uric  acid,  concentrated,  moreover,  in  a  smaller 
quantity  of  water  than  usual ;  and  a  decrease  of  the  inorganic 
salts  and  organic  matters. 

The  following  table  shews  the  composition  of  such  urine : 


Urine  secreted  in  twenty-four  hours 

608.916 

Specific  gravity 

1014.700 

Water 

643.147 

Soluble  matters 

16.769 

Urea 

4.456 

Uric  acid 

0.497 

Inorganic  salts 

4.392 

Organic  matters 

6.424 

This  variety  of  urine  is  secreted  under  circumstances  similar 
to  those  which  give  rise  to  febrile  urine  in  general ;  and  to 
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which  may  be  added,  the  exfaaastion  and  debUity  engendered 
by  the  duration  and  severity  of  the  disease ;  the  adynamic 
character  of  the  affection  itself;  and  the  debility  produced  by 
natural  or  artificial  loss  of  blood,  repeated  purgation,  etc 

Tqisd  Vahiety. — Febrile  urine,  in  which  the  proportion  of 
ivater  is  not  dijtiijiisked. — This  comprehends  those  specimens 
of  febrile  nrinc,  which  might  be  ranked  under  the  first  and 
second  variety,  quoad  the  amount  of  soluble  matters  secreted 
in  the  twenty-four  hours ;  were  it  not  that  the  amount  of 
water  by  which  these  matters  are  held  in  solution,  variea, 

The  following  are  the  chief  characteristics  of  this  variety  of 
febrile  urine 

a.  The  water  undergoes  but  a  trifling  change ;  it  may  either 
be  slightly  increased  or  decreased. 

b.  The  aggregate  of  soluble  solid  matters  undergoes  a  dimi- 
nution, about  equal  to  that  which  occurs  in  the  first  and  second 
variety  of  febrile  uilne. 

c.  The  proportion  of  urea  is  diminished. 

d.  That  of  the  uric  acid  remains  either  unchanged,  or 
slightly  increased, 

e.  The  inorganic  salts  and  organic  matters  are  diminiahed 
in  quantity. 

The  only  real  difference,  therefore,  consists  in  the  proportiOM 
of  water  and  uric  acid  remaining  unchanged. 

The  following  table  shews  the  mean  composition  of  thi 
variety  of  febrile  urine : 

AmouDt  of  urine  puaaod  in  twenty-four  hours .  1301 ,500 

BpeciSc  grevitj lOUi.500 

Water li7U,0(i9 

Soluble  mtttteTB S2.431 

Uric  add 0.378 

Inorganic  salts 3.3S0 

Organic  matters 11.634 

The  absence  of  change  on  the  part  of  the  water  is  not  well 
accounted  for.  Sometimes  it  may  be  explained  by  the  large 
Muount  of  fluid  imbibed ;  but  this  alone  ia  not  a  sufficient 
solution  of  the  problem,  foe  we  frequently  meet  with  fever 
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patients,  whose  nriDe  presents  all  the  characteristics  of  the 
true  febrile  variety,  although  they  drink  as  much  as  three  or 
four  pints  of  fluid  per  diem. 


SECOND   CLASa — AN-^aOC   URINE. 

The  term  ancemic  does  not  necessarily  imply  that  this  va- 
riety of  urine  is  only  met  with  in  chlorosis  and  anaemia.  It  is 
so  designated,  merely  from  being  especially  characteristic  of 
these  two  morbid  conditions. 

We  admit  two  varieties  of  this  urine  : 

1.  AnaBmic  arine,  properly  so  caUed 

2.  Concentrated  anaemic  urine ;  in  which  there  is  a  marked 
decrease  of  the  water  and  a  proportionately  less  decrease  of  the 
soluble  matters. 

FiBST  Vabiety. — Ancemic  uriiie  properly  so  called — The 
following  are  its  chief  characteristica  1.  The  proportion  of 
water  either  remains  unchanged,  or  undergoes  a  slight  diminu- 
tion. 2.  The  quantity  of  matters  held  in  solution  is  much 
diminished.  We  here  include  the  urea,  uric  acid,  inorganic 
salts,  and  organic  matters. 

The  following  table  shews  the  mean  composition  of  such 


unne. 


Amount  secreted  in  twenty-four  hours 

Specific  grayity 

Water 

Soluble  matters 

Urea 

Uric  acid 

Inorganic  salts 

Organic  matters 


1122.910 

1010.380 

1102.874 

19.036 

7.211 

0.281 

4.648 

6.896 


The  causes  which  give  rise  to  this  variety  of  urine  are 
anaemia,  however  produced,  and  chlorosis. 

Of  the  different  forms  of  symptomatic  anaemia,  and  they 
all  may  act  in  this  direction,  we  must  especially  notice  that 
which  marks  the  convalescence  from  acute  and  chronic 
diseases. 
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Repeated  loss  of  blood,  whether  natural  or  artificial,  nray 
give  rise  to  this  variety  of  urine ;  but  as  a  secondaiy  conse- 
quence only,  and  provided  there  be  no  febrile  syiuptouis. 

In  tlie  chronic  form  of  Bright's  disease,  the  urine  ie  antemic, 
independently  of  the  albumen  which  it  contains. 

It  may  be  asked,  are  we  to  seek  for  the  cause  of  aniemic 
xaine  in  the  impoverishmeut  of  the  blood,  in  the  languid  condi- 
tion of  all  the  organic  functions,  or  in  both  of  these  conditions  t 
Probably  so,  but  we  cannot  undertake  to  prove  it. 

From  anaemic  urine,  properly  so  called,  we  require  to  di»- 
tingoish  that  to  which  the  term  pseud o-aussmic  might  with 
more  propriety  be  applied,  and  which  results  from  the  intro- 
duction of  a  lai-ge  amount  of  water  into  the  system. 

Second  Vahiety, — Concentrated  ancumic  urine,  in  which 
tiiere  is  a  marked  decrease  of  tlie  water  and  a  proportionately 
less  decrease  of  the  soluble  matters. — The  following  are  the 
chief  characteriaties  of  this  variety  of  amende  urina 

a.  Marked  decrease  in  the  proportion  of  water. 

0.  Diminished  amount  of  soluble  matters ;  the  decrease, 
however,  being  leas  than  in  the  first  variety, 

c.  Decrease  of  the  urea,  uric  acid,  and  inorganic  salts. 

d.  The  organic  matters  but  little  affected. 

The  following  are  the  mean  results  afforded  by  several 
analyses. 


Amount  of  urine  passed 

n  twenty-four  houri 

907.370 

Specific  gravit; 

1017.640 

Wntar     . 

862.072 

Solublo  matters       . 
Urea        .         .         . 

25.208 
6.2« 

Uric  acid 

0.342 

Inorganic  aalla 

7,900 

Organic  matters 

10,811 

me  of  this  descriptiot 

occ 

ura 

Ul  si 

ght 

cases  of  an 

and  chlorosis. 

It  is  likewise  seen  in  cases  where,  iu  an  ontemie  individual, 
there  are  eitlier  developed  febrile  symptoms,  or  tolerably  v 
marked  functional  derangement ;  ahbongh  in  such  cases  it  n 
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happen   that  the  urine   presents   the   characteristics   of  the 
second  and  third  variety  of  the  so-called  febrile  urine. 

In  some  cases,  we  are  unable  to  account  satisfactorily  for 
this  species  of  urine. 

THIED  CLASa — ALKALINE  URINE. 

This  is  always  the  result,  as  we  have  already  stated,  of  the 
decomposition  of  the  urea,  occurring  either  when  the  urine  is 
first  secreted,  or  while  in  the  bladder ;  usually  the  latter. 

The  following  causes  may  give  rise  to  this  decomposition  : 

1.  Certain  diseases  of  the  kidneys ;  acute  and  chronic 
nephritis ; 

2.  Certain  cases  of  Bright's  disease  ; 

3.  Stagnation  of  urine  in  the  bladder ; 

4.  Diseases  of  the  bladder,  accompanied  by  purulent  secretion ; 

5.  Certain  diseases  of  the  brain  and  spinal  ? 

FOURTH   CLASa — URINE  DIFFERING  BUT  LITTLE  FROM  THAT 

OF  HEALTR 

This  frequently  occurs  in  apyrexial  diseases,  and  in  nervous 
afiections,  etc.     We  need  but  state  the  fact. 

Sect.  XI. — Of  the  Modifications  of  the  Urine  in  Particular  Diseases. 

These  may  almost  be  foreseen:  in  fact,  it  is  sufficient  to 
apply  the  principles  already  enunciated,  to  be  enabled  to  state 
beforehand,  the  composition  and  properties  of  the  urine  in 
disease. 

We  shall  endeavour  to  treat  the  subject  as  rapidly,  but  as 
succinctly  as  possible. 

FIRST  GROUP. — THE  PYREXIA. 

Under  this  head  we  shall  consider  the  urine  in  tjrphoid 
fever,  measles,  scarlet  fever,  small  pox,  and  intermittent  fever. 


PATHOLOGICAL  CHEMlBTIiY. 


A.    TYPHOID   FEVEH, 

The  researebea  contained  in  our  former  work,  Be  la  Si'm^ 
iotique  des  urines,  are  those  upon  which  we  shall  chiefly  rely. 

In  typhoid  fever,  as  long  as  the  febrile  condition  is  well 
marked  and  the  adynamic  period  but  slightly  so,  the  urine 
presents  the  true  febrile  character :  it  is  scanty,  high-coloured, 
loaded  with  uric  acid,  of  high  specific  gravity ;  it  aometimea 
contains  a  small  quantity  of  blood  or  albumen,  and  occasion- 
ally a  very  large  amount  of  mucus ;  it  has,  moreover,  a  great 
tendency  to  decomposition  on  leaving  the  bladder. 

When  the  adynamic  stage  has  fairly  set  in,  one  of  two  things 
may  happen  ; 

1,  If  the  febrile  symptoms  are  very  severe,  the  urine  gene- 
rally presents  the  characteristics  of  the  second  variety  of  febrile 
urine. 

2,  If,  on  the  contrary,  they  are  of  but  moderate  severity,  the 
urine  presents  the  aniemic  character :  it  becomes  pale,  of  low 
specific  gravity,  and  contains  but  little  deposit. 

To  either  of  the  above  cases,  exceptions  may  occur. 

There  is  another  circumstance  to  bo  noticed  respecting  the 
urine  in  typhoid  fever,  viz.,  its  stagnation  in  the  bladder.  In 
such  a  case,  it  contains  a  large  amount  of  mucus,  becomes  alka- 
line, and,  should  it  continue  to  remain  in  the  bladder,  inflam- 
mation of  that  organ  may  be  produced,  imparting  to  the  ni^ne 
the  usual  appearances  noticed  in  ordinary  cystitis. 

Certain  questions  of  importance  here  suggest  themselves ; 
1.  Do  the  deposits  of  uric  acid  appear  at  stated  periods  of  the 
fever?  2.  Does  their  presence  indicate  a  favourable  termina- 
tion of  the  disease  f  3.  Are  they  to  be  regarded  as  critical  ? 
These  questions  we  are  enabled  to  answer  in  the  negativa 

The  uric  acid,  of  which  the  proportion  is  always  greater 
than  natural,  sometimes  remains  in  solution,  at  others,  it  Ja 
spontaneously  deposited ;  occasionally  requiring,  however,  the 
addition  of  one  or  two  drops  of  nitric  acid.  These  different 
indications  of  an  increased  amount  of  uric  acid,  may  occur 
separately,   alternating   sometimes  the   one  with   the   other. 
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Hence,  sedimentary  ftrine  is  of  no  more  importance  than  scanty, 
dense,  high-coloured  urine ;  but  as  the  excess  is  indicated  in 
the  former  by  a  new  physical  peculiarity,  we  may  dispense 
with  that  analysis  which  the  latter  requirea 

We  may  again  briefly  recapitulate  the  changes  which  occur 
in  the  different  constituents  of  the  urine  : 

a.  A  considerable  diminution  of  the  water ; 

6.  A  proportionately  less  decrease  of  the  soluble  matters ; 

c.  A  decrease  of  the  urea ; 

d.  An  increase  of  the  uric  acid ; 

e.  A  decrease  of  the  salts,  equivalent  to  that  of  the  urea ; 

/  The  organic  matters  either  remain  unchanged,  or  are 
slightly  increased. 

The  quantity  of  mucus  is  sometimes  increased,  more  espe- 
cially when  there  is  retention  of  urine.  This  increase  is  more 
frequent  in  females  than  in  males,  but  it  is  the  result  of  leu- 
corrhoea,  and  not  of  the  typhoid  fever. 

Blood  is  rarely  met  with  in  the  urine  of  typhoid  fever.  In 
our  own  experience,  as  recorded  in  the  work  previously  quoted, 
it  occurred  twice  in  thirty-eight  cases,  and  then  only  for  a 
short  time. 

Whenever  the  urine  of  persons  suffering  from  typhoid  fever 
contains  pus  or  blood,  it  is  found  likewise  to  contain  albumen ; 
but  it  may  occasionally  be  detected  in  the  urine,  irrespective 
of  the  presence  of  either.  Thus,  of  the  thirty-eight  cases  men- 
tioned above,  eight  afforded  indications  of  albuminous  urine, 
the  quantity  of  albumen,  however,  being  very  small,  and  its 
appearance  transitory.  The  general  characters  of  the  urine, 
moreover,  did  not  seem  to  be  much  affected  by  its  presence,  as 
in  the  case  of  Bright's  disease.  We  may  here  notice  a  not 
unimportant  fact,  viz.,  that  in  two  of  the  severest  cases  of 
fever,  the  urine  contained  albumen  during  the  last  week  of  the 
disease. 

During  convalescence,  the  chemical  constitution  of  the  urine 
depends  upon  the  general  condition  of  the  patient.  In  severe 
cases,  it  is  anaemic ;  in  moderate  ca^s,  it  is  sometimes  normal, 
and  at  others  anaemic  ;  in  mild  cases  it  is  perfectly  natural 
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B.  RUBEOLA. 

The  composition  of  the  urine  in  measles,  is  due  to  a  variety 
of  circumstances  requiring  special  notice.    It  should  be  studied : 

1.  During  the  premonitory  fever ; 

2.  During  the  eruption  ; 

3.  During  the  stage  of  desquamation  and  convalescence. 
During  the  feverish  stage  which  precedes  the  appearance  of 

the  eruption,  it  presents  all  the  characteristics  of  febrile  urine ; 
and  on  very  rare  occasions,  a  trace  of  albumen  may  be  de- 
tected ;  this,  however,  is  quite  an  exceptional  occurrenca 

During  the  eruptive  stage,  the  urine  continues  to  present 
the  same  appearances,  provided  the  feverish  symptoms  do  not 
abate.  Should  they  do  so,  however,  the  urine,  in  spite  of  their 
cessation,  may  either  retain  its  febrile  characteristics,  or  rapidly 
regain  its  normal  condition. 

During  desquamation  and  convalescence,  the  urine  undergoes 
changes  identical  with  those  which  occur  during  convalescence 
from  acute  diseases  in  general. 

When  measles  are  complicated  with  one  or  other  of  the 
phlegmasifle,  and  that  the  fever  persists  after  the  disappearance 
of  the  eruption,  the  febrile  character  of  the  urine  persists,  and 
has  reference,  now,  to  the  complication  by  which  the  original 
disease  has  been  supei^seded. 

Sometimes,  but  rarely,  measles  are  complicated  with  ana- 
sarca. Cases  of  this  kind  are  of  too  infrequent  occurrence  to 
enable  us  to  state  what  would  be  the  composition  of  the  urine 
under  such  circumstances.  We  may  remark,  however,  that  in 
three  cases  of  measles  complicated  with  anasarca,  occurring  at 
the  Children's  Hospital,  Paris,  not  a  trace  of  albumen  could  be 
detected  in  the  urine.     These  cases  recovered. 

C.    SCARLATINA. 

In  this,  as  in  measles,  the  urine  may  present  very  different 
appearances,  according  to  the  stage  of  the  disease,  its  severity, 
and  complications. 
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Scarlatina  Simplex. — In  this  forro  of  the  affection,  the 
urine  assumes  the  febrile  characteristics  in  the  highest  degree. 
It  IB  scanty,  high-coloured,  strongly  acid,  and  not  unfreqnently 
deposits  a  sediment  These  properties  of  the  niine  e^at  from 
the  very  onset  of  the  disease,  they  persist  during  the  eruptive 
stage,  and  diminisli  only  when  the  fever  itself  begins  to  dis- 
appear, and  the  period  of  desquamation  and  convalescence  to 
approach  As  in  typhoid  fever  and  measles,  the  urine  in 
scarlet  fever  sometimes  contains  a  small  quantity  of  albumen  ; 
its  presence,  however,  is  generally  but  temporary,  and  requires 
no  special  notice. 

Blood  is  not  found  in  the  urine  of  uncomplicated  acai^ 
latina. 

lu  scarlatina  simplex,  the  period  of  convalescence  ia  not 
marked  by  any  appearances  on  the  part  of  the  urine,  different 
from  those  observed  during  convalescence  from  other  acute 

Scarlatina  with  Cohplicatios. — Angina. — Cases  of  this 
description  are  of  daily  occurrence,  and  the  urine  presents  the 
ordinary  febrile  characteristics. 

Xeri'OHs  Sipnptwns. — They  merely  render  the  febi-Ue  quali- 
ties of  the  urine  still  more  apparent 

Hanitorrhiiije. — Utemorrhagic  scarlatina,  or  that  in  which 
effusion  of  blood  takes  plaee  from  different  parts  of  the  body. 
is  a  rare  disease.  In  those  coses  which  have  been  made  the 
subje-ct  of  special  observation,  there  was,  almost  always,  co- 
existent ha^maturia,  and  a  small  quantity  of  albumen  was 
likewise  found  in  the  urina 

Injiammations. — Their  influence,  combined  with  that  of  the 
original  disease,  rcndei-s  the  febrile  character  of  the  urine  still 
more  distinct 

Bright's  Disease. — This  may  arise  at  two  very  different 
periods  of  scarlet  fever.  First,  in  an  acute  form,  during  the 
eruptive  period,  and  pi-evious  to  the  ap)>earance  of  dropsical 
symptoms.  In  such  cases,  the  dise^ise  is  often  of  great  severity, 
and  may  rapidly  prove  fatal.  In  an  instance  which  we  have 
elsewhere  recorded,  and  where  death  took  place  in  three  days, 
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the  urine  was  scanty,  hiah-colonrert,  strongly  acid,  ftnd  con- 
tained a  large  amount  of  albumen. 

As  a  rule,  however,  it  la  only  during  convaleacence  that 
scarlatina  is  eomplicftted  with  albuminoua  urine  and  dropflical 
symptoms.  We  shall  proceed  to  consider  this  latter  compli- 
cation. 

Dropsy. — During  the  desquamative  stage  of  scarlet  fever, 
two  species  of  dropsy  may  develope  themselves. 

1,  Dropsy  with  nou-albuminons  urine. 

2.  Dropsy  with  albuminous  urine. 

FlEST  VAEIBTy. — Dropsy,  with  non-albvminoua  urine. — 
This  form  is  by  no  means  rare ;  it  was  long  thought  to  be  due 
to  the  influence  of  cold,  and  to  the  mollifications  produced  by 
the  desquamation  of  the  skin,  upon  the  cutaneous  exhalation. 
According  to  our  own  researches,  however,  it  would  appear  to 
be  dependent  upon  a  modification  of  the  blood.  This  modifi- 
cation consisting  in  a  diminished  proportion  of  the  albumen  of 
the  serum. 

Second  Vaeiety. — Dropsy  with  albuminous  urine. — Of  this 
there  are  two  kinds ;  one  of  which  is  due  to  the  presence  of 
Bright's  disease  ;  and  another,  which  simulates  this  disease, 
although  it,  properly  speaking,  belongs  to  the  first  variety  of 
dropsy.     This  reijuirea  some  explanation. 

Anasarca  depending  upon  a  diminished  proportion  of  the 
albumen  of  the  blood,  may  occur  as  a  complication  of  scaj'let 
fever,  without  the  co-existence  of  Bright's  kidney ;  and  yet  it 
may  determine  the  presence  of  albumen  in  the  urine  in  the 
following  manner,  viz.,  by  the  dropsy  becoming  general,  and 
infiltrating  various  internal  organs,  among  others,  the  kidneys, 
111  this  way,  a  tnie  renal  a-dunm  may  be  produced,  which,  when 
once  fully  developed,  almost  invariably  determines  the  presence 
ill  the  urine,  of  a  small  but  variable  amount  of  albumen. 

The  presence  of  this  albumen  in  the  urine  is  a  remarkable 
occurrence,  and  may  always  be  explained  as  above,  providod 
we  bear  iu  mind  the  following  ciicumstances,  which  serve 
moreover  to  distinguisli  it  from  the  albuminuria  proiluced  by 
Bright's  disease 
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In  this  latter  affection,  the  albumen  appears  either  simul- 
taneously with,  or  previous  to,  the  occurrence  of  dropsical 
symptoms  ;  its  quantity  is  generally  considerable,  and  it  is  ac- 
companied by  a  marked  decrease  of  all  the  chief  constituents 
of  the  urine,  more  especially  of  the  urea.  In  oedema  of  the 
kidney,  the  dropsy  precedes  the  appearance  of  albumen  in  the 
urine  ;  the  amount  of  albumen,  moreover,  is  always  trijSing,  nor 
is  it  attended  with  any  particular  modification  of  the  remaining 
elements  of  the  urine. 


D.   VAEIOLA. 

During  the  prodromic  period  of  small-pox,  the  urine  gene- 
rally assumes  the  febrile  character ;  it  is  scanty,  high  coloured, 
strongly  acid,  of  high  specific  gravity,  and  occasionally  deposits 
a  sediment. 

During  the  eruption,  the  urine  retains  these  same  charac- 
teristica 

After  the  eruption,  the  urine  varies  according  as  the  disease 
has  been  varioloid  or  variola. 

In  varioloid,  the  urine  regains  its  natural  qualities  as  the 
period  of  desquamation  approaches ;  this  process  commences 
from  the  moment  when  the  febrile  symptoms  have  ceased. 

During  the  suppurative  stage  of  variola,  the  urine  still 
retains  its  febrile  characters  Occasionally,  a  small  amount  of 
albumen  may  be  present  during  the  period  of  desquamation. 
It  is  not  uncommon,  when  the  disease  has  been  very  severe, 
to  find  the  urine  retaining  its  febrile  characteristics  for  a  con- 
siderable length  of  time. 

In  other  cases,  the  urine  rapidly  assumes  the  ansemic  cha- 
racter, as  soon  as  the  febrile  symptoms  have  abated. 

E.    INTEBMITTENT  FEVER. 

We  shall  consider  the  urine : 

1.  During  the  intermission  ; 

2.  During  the  paroxysm  ; 
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8,  In  each  of  the  three  phases  which,  taken  together,  con- 
stitute a  paroxysni  of  agiie. 

1.  Durintf  tlte  intermission,  the  urine  deviates  from  its 
natural  condition,  in  proportion  as  the  paroxysms  are  protracted 
and  of  frequent  occurrence ;  it  then  presents  the  ordinary 
characteristics  of  febrile  urine.  These  characteristics  persist 
even  during  the  intermission,  when  the  fever  occurs  aa  a  com- 
plication, or  when  there  is  not  complete  apyreiia. 

2.  During  the  paroa^ysm. — In  many  cases  the  mine,  during 
the  paroxysm,  retains  the  characteristics  which  it  presented 
during  the  intermission.  Of  twenty-two  eases  which  we  have 
elsewhere  recorded,  the  urine  in  sixteen  did  not  differ  mnch 
during  the  three  different  stages  of  the  paroxysm :  in  other 
words,  that  passed  during  the  cold  stage  bore  a  close  re- 
semblance to  that  passed  during  the  hot  and  sweating  stages. 
In  these  sixteen  cases,  the  urine  excreted  during  each  sta^e  of 
the  paroxysm  resembled  that  passed  during  the  intermission 
ii,e.  in  seven  cases  it  was  natural  and  in  nine  febrile).  In  the 
aix  remaining  cases  it  de]K)Bited  a  sediment  towards  the  close 
of  the  paroxysm.  These  deposits  occurred  either  spontaneously, 
or  on  the  addition  of  a  drop  or  two  of  nitric  acid. 

The  above  facts  do  not  confirm  the  opinion  generally  re- 
ceived, relative  to  the  qualities  of  the  urine  duiing  a  paroxysm 
of  intermittent  fever.  It  is  said  to  be  pale  and  transparent 
during  the  cold  stage,  to  become  darker  in  colour  duiiug  the 
hot  stage,  and,  at  the  close  of  the  sweating  stage,  to  deposit  a 
brick-red  sediment,  supposed  to  be  one  of  the  characteristics  of 
intermittent  fever. 

This  latter  phenomenon  may  undoubtedly  occur,  since  we 
have  noticed  it  in  six  out  of  twenty-two  cases.  As  for  the 
nature  of  the  deposits,  they  are  composed,  like  those  of  acid 
urine  in  general,  of  uric  acid  and  acid  urates. 


SECOND   CLA83  OF  DISEASES. — THE   PHLErjMASIJK. 

The  chemical  composition  of  the  urine  in  the  phlegmasiffi, 
affords  an  interesting  subject  of  investigation,  as  it  is  nn- 


SECBETIONS  FOBMED  BY  CONGLOMERATE  GLANDS.       327 

doubtedly  in  this  class  of  diseases  that  it  is  least  liable  to 
variation,  whether  the  afifection  be  mild  or  severe,  of  long  or 
short  duration. 

The  characteristics  of  the  urine  in  the  phlegmasise  may  be 
summed  up  in  a  few  lines,  viz.,  febrile  in  the  highest  degree ; 
at  one  time,  high  coloured,  strongly  acid,  and  of  high  specific 
gravity;  at  another,  depositing  a  sediment,  either  spontaneously, 
or  upon  the  addition  of  a  drop  of  nitric  acid ;  and  occasionally 
containing  a  small  quantity  of  albumen,  but  only  for  a  short 
time. 

This  variety  of  urine  lasts  from  the  commencement  of  the 
disease,  until  all  febrile  symptoms  have  disappeared. 

As  types  of  the  phlegmasisa  in  general,  we  shall  select  pneu- 
monia, pleurisy,  and  acute  articular  rheumatism. 

A.    PNEUM0NL4. 

When  pneumonia  attacks  an  individual  of  robust  constitution 
and  hitherto  in  good  health,  the  urine  becomes  febrile,  scanty, 
high-coloured,  etc.  These  characters  are  most  marked  at  the 
period  when  the  disease  has  acquired  its  greatest  intensity ;  as 
this  declines,  the  urine  gradually  regains  its  normal  appear- 
ance, and  it  rarely  retains  its  febrile  properties  when  the 
pneumonia  has  reached  the  stage  of  resolution. 

The  febrile  urine  of  pneumonia  may  be  one  or  other  of  the 
three  varieties  previously  mentioned :  1.  Ordinary  febrile 
urine :  this  is  generally  the  case ;  2.  Febrile  urine,  with  some 
preexisting  cause  of  debility ;  3.  Febrile  urine,  with  a  normal 
proportion  of  water :  this  indicates  the  comparatively  mild 
nature  of  the  attack,  and  the  absence  of  a  severe  febrile  condi- 
tion of  the  system. 

During  convalescence,  the  urine  at  one  time  may  present 
nothing  unusual ;  at  another,  it  may  be  pale,  ansemic,  and  of 
low  specific  gravity. 

When  pneumonia  is  complicated  with  some  other  inflam- 
mation, the  febrile  qualities  of  the  urine  are  still  more  strongly 
marked. 
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Pneumonia  is  one  of  those  diseases  in  which  the  colouring 
matter  of  the  urine  undergoes  the  greatest  increase,  the  fluid 
itself  sometimes  appearing  of  a  deep  mahogany  colour. 

Deposits  of  uric  acid  are  very  common,  as  in  all  acid  febrile 
urine. 

Of  twenty-one  cases  of  pneumonia  in  which  the  urine  was 
carefully  examined,  there  were  nine  in  which  a  small  quantity 
of  albumen  was  found  Its  presence,  however,  was  but  transi- 
tory: occurring  sometimes  at  the  commencement,  sometimes 
at  the  close,  and  sometimes  at  the  height  of  the  disease,  but 
never  throughout  its  whole  course. 

B.    PLEUBISY. 

In  acute  pleurisy,  with  severe  and  persistent  febrile  symp- 
toms, the  urine  usually  presents  the  same  modifications  as  in 
pneumonia.  It  is  febrile,  scanty,  high-coloured,  of  high  specific 
gravity,  frequently  deposits  a  sediment,  and  occasionally  con- 
tains a  small  amount  of  albumen.  As  resolution  approaches 
and  the  fever  abates,  the  urine  gradually  regains  its  normal 
characteristics.  It  may,  however,  in  some  cases,  retain  its 
dark  colour,  turbid  appearance,  and  sedimentary  deposit  for  a 
considerable  length  of  time.  In  others,  on  the  contrary,  and 
especially  if  the  patients  have  been  subjected  to  copious  bleed- 
ing, it  may  assume  the  anaemic  type,  previous  even  to  the 
establishment  of  convalescence. 

When  efi'usion  has  taken  place  insidiously,  without  any 
evidence  of  an  acute  stage,  the  urine  may  either  be  natural  in 
quality,  or  present  the  ordinary  characters  of  febrile  urine. 
The  latter  occurs  in  cases  where,  in  spite  of  the  chronicity  of 
the  disease,  there  are  febrile  symptoms ;  the  fonner,  in  those 
where  such  symptoms  are  wanting ;  or  where,  along  with  the 
existence  of  fever,  an  astlienic  condition  has  rapidly  supervened. 

C.    ACUTE  ARTICULAR  RHEUMATISM. 

When  too  copious  bleedings  have  not  been  practised,  the 
urine  in  this  disease  presents  the  febrile  character.    Its  quantity 
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is  diminifihed,  and  it  assumes  a  deep  red  hue.  In  fact,  this  is 
oue  of  those  diseases  in  which  the  colour  of  the  urine  is  most 
marked  ;  its  specific  gravity  is  increased,  and  deposits  of  uric 
acid  are  formed,  often  of  a  brick-red  colour. 

In  convalescence  &ora  acute  rheumatism,  if  the  patient  has 
been  much  debilitated,  and  presents  an  ancemic  appearance, 
with  blowing  murmur  in  the  carotids,  the  urine  will  likewise 
assume  an  aniBmic  type.  In  opjKisite  circumstances  it  will 
regain  its  ordinary  condition. 

During  the  fever,  one  or  two  blood-lettings  may  temporarily 
render  the  urine  ansemic ;  but  should  they  be  repeated,  and 
tlie  patient  be  much  weakened  thereby,  the  urine  may  assume 
the  aneemic  character,  and  retain  it  moreover,  during  the 
persistence  of  the  febrile  symptoms. 

When  these  symptoms,  however,  have  disappeared,  nothing 
is  more  common  than  to  notice  an  amemic  appearance  of  the 
urine,  as  a  consequence  of  fiee  and  copious  venesection.  Of 
eighteen  caaes  reported  elsewhere,  there  were  seven  in  which 
albumen  was  found  in  the  urine  during  the  febiile  period ;  its 
appearance  there  being  accidental  and  transitory.  In  five  of 
these  cases,  however,  it  lasted  for  several  days.* 

During  convalescence,  the  urine  sometimes  regains  its  nor- 
mal condition ;  at  others,  it  becomes  ansemic. 

The  three  examples  just  quoted,  respecting  the  condition 
of  the  urine  in  the  phlegmasia,  serve  to  illustrate  the  chief 
cLaracterifllics  of  this  fiuid.  In  the  work  formerly  mentioned,* 
may  be  found  numerous  examples  of  the  phlegmasise,  in  which 
the  urine  was  carefully  examined.  Thus,  in  acute  cynanche 
tonsillaris,  gastritis,  enteritis,  dysentery,  bronchitis,  erysipelas 
of  the  face,  hepatitis,  acute  nephritis,  etc  On  these  we  do  not 
deem  it  necessary  to  dwell 


THIBD  CLASS  OP   DlSilASSS. — a£MOKSHAGES. 
The  condition  of  the  urine  in  htemorrhage  is  somewhat  siu- 


''  Sitnliolijut  del  uriMM,  pu  A.  BecquorcL 
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gular,  inoamucli  as  the  modifications  which  it  imdergoea  «re 
almost  alwuys  identical  Ttms,  during  the  hsemon'bage  or 
immediately  after,  the  urine  assumes  the  true  febrile  type, 
which  is  well  mai'ked  in  proportion  to  the  loss  of  blood.  Ill 
critical  or  scanty  hsemorrhage,  this  modification  of  the  urine 
taksa  place  in  a  much  less  degree. 

After  the  bEemorrhage,  on  the  contrary,  and  more  especially 
if  it  have  been  profuse,  the  patient  almost  always  becomes,  to 
a  certain  degree,  anemic,  and  lliis  condition  of  the  system  is 
participated  in  by  the  urine ;  in  other  words,  it  abo  becomes 


In  profuse  epistaxis,  haemoptysis,  and  hsematemesis,  we  may 
readily  trace  these  modifications  of  the  urine,  which  indicate,  on 
the  one  band,  the  general  disturbance  of  the  system  during  the 
htemorrbage,  and,  on  the  other,  the  ansmic  condition  by  which 
it  is  followed. 

There  is  so  little  variation  in  the  modifications  of  the  urine, 
resulting  from  hsemorrhage,  that  we  do  not  consider  it  ueces- 
sary  to  enter  into  further  details  respecting  them  We  must 
not,  however,  pass  over  the  subject  of  bsematuria  without  a 
short  notica 

fftematuj-ia. — ^Hcematuria  may  be  a  symptom  of  several 
very  different  conditions  of  one  or  other  portion  of  the  urinary 
apparatus.  It  may  be  the  result  of  external  violence,  or  of 
various  forms  of  degeneration.  It  may  be  one  of  the  maui- 
festationa  of  some  condition  of  the  system,  characterized  by  a 
general  hiemorrhagic  tendency ;  such,  for  instance,  as  certain 
malignant  foiraa  of  fever,  measles,  scarlatina,  variola,  scurvy, 
and  purpura  hicmorrbagica. 

Haematuria  may  be  idiopathic,  and  constitute  in  itself  the 
sole  disease :  in  such  cases,  the  blood  may  come  fiom  the 
kidneys,  ureters,  bladder,  or  urethra. 

In  these  different  cases,  the  modification  of  the  urine  remains 
nevertheless  the  same ;  it  consists  simply  in  the  presence  of 
blood  in  the  liquid.  The  consequences  resulting  therefrom, 
have  already  been  treated  of  in  a  previous  section. 
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FOURTH   CLASS  OF   DISEASES. — DROPSIES  AND  FLUXES. 


Drypsy  is  usually  symptomatic,  either  of  au  alteration  in  the 
anlids,  or  of  some  modification  in  the  composition  of  tbe  blood. 

Dropsi/  sifiiiptomatic  of  a  viechanical  obstacle  to  the  circv- 
lation. — Tliifl  forra  of  dropsy  is  generally  the  resolt,  either  of 
cardiac  disease,  of  venous  obstruction  and  obliteration,  or  of 
disease  of  the  liver.  We  shall  treat  of  these  individually, 
hereafter. 

Drojisy  symptomatic  of  some  nwdifcation  of  the  hlood. — 
This  modification  consists,  for  the  moat  part,  of  a  decrease  on 
the  part  of  the  albumen.  It  may  arise  from  various  causes, 
rcfcrrible  to  two  heads.  The  jirst  comprises  those  which 
depend  upon  a  decrease  of  the  albumen  of  the  blood,  produced 
by  the  escape  of  a  certain  amount  of  this  principle  along  with 
the  urine.  The  second  comprises  those  cases  in  which  decrease 
of  the  albumen  occurs,  without  ita  escape  by  the  urine.  Various 
causes  may  contribute  to  this  result:  thus,  profiise  hsemor- 
rhages,  prolonged  discharges,  habitual  diarrhoea,  marsh  poison, 
etc.,  etc.  In  this  form  of  dropsy  by  anremia,  properly  so  called, 
the  character  of  the  urine  varies  but  little,— it  belongs,  in  fact, 
to  one  or  other  variety  of  the  OMemic  type,  aa  previously 
described.  Should  the  patient,  however,  be  attacked  by  feverish 
symptoms,  the  second  variety  of  febrile  mine  will  be  the  result. 


B.    FLUXES. 

Sweats. — Whenever  an  individual  has  been  the  subject  of 
profuse  jierspirations,  from  whatever  cause,  the  urine  presents 
the  febrile  character  in  the  highest  degree.  It  is  generally  very 
scanty,  of  high  specific  gravity,  strongly  acid,  dark  coloured, 
and  almost  always  deposits  a  sediment 

Biliary  Fhtx ;  Salivary  Flux- — We  possess  but  bttle  in- 
fonnation  respecting  the  condition  of  the  urine  in  these  cases. 

Urinary  Flux. — Of  this  there  are  three  fonus :  polydipsia. 
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polyuria,  and  diabetes.  It  need  scarcely  be  stated  that,  in 
these  diseases,  an  examinatioit  of  the  urine  is  of  the  utmost 
importance. 

Polydipsia. — This  is  a  disease  entirely  constituted  by  an 
abeiTatiou  of  the  sense  of  thirst,  which  is,  for  the  most  part, 
greatly  increased.  The  water  swallowed  by  the  individual  is 
almost  entirely  elimiiiated  by  the  kidneys.  The  solid  matters 
of  the  urine,  on  the  contrary,  are  but  slightly  increased  in 
quantity,  both  by  reason  of  the  increased  action  of  the  kidneys, 
and  of  the  unusual  amount  of  water  passing  through  them. 
Hence,  the  equilibrium  between  the  proportion  of  water  and 
that  of  the  solid  matters  is  destroyed.  The  amount  of  water 
is  greatly  increased,  while  the  solid  matters  remain,  for  the 
most  part,  almost  unchanged.  The  urine,  therefore,  presents 
the  antemic  character,  but  it  is  pseudo-aua;mic,  and  due  to  a 
rupture  of  the  equilibrium  just  alluded  to. 

Polyuria. — This  is  a  very  different  aflection  from  polydipsia. 
It  is  a  true  urinary  flux,  to  which  the  terms  Tton-saccliarine 
diabetes  and  diabetes  insipidus  have  been  applied.  The  watery 
portion  of  the  urine  is  increased,  as  are,  likewise,  the  solid 
matters,  in  the  same  proportion ;  so  that  if  but  one  emission 
of  urine  be  examined,  it  may  appear  to  be  perfectly  naturuL 
I^  however,  we  examine  the  entu-e  amount  passed  in  twenty- 
four  hours,  it  is  easy  to  perceive  that  the  modifications  which 
it  undergoes  are  those  just  mentioned ;  in  other  words,  the 
urine  is  normal,  but  it  is  secreted  in  much  larger  quantity 
than  usual 

Polyuria  tends  to  increase  the  sense  of  thirst,  but  this  is 
only  a  consecutive  phenomenon,  whilst,  on  the  contrary,  this 
increase  is  the  primary  symptom  in  polydipsia,  and  precedes 
the  profuse  secretion  of  urine.  There  is,  moreover,  another 
important  diflerence  between  these  two  conditions,  which  is, 
that  polydipsia  may  exercise  no  injurious  influence  upon  the 
general  health.  It  merely  produces  the  necessity  of  drinking 
and  micturating  very  frequently.  We  have  i-ecently  seen  a 
man  who,  for  twenty  years,  has  been  in  the  habit  of  drinking 
upwards  of  twenty  quarts  of  water  per  diem,  and  who  mictn- 
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riites  in  proportion,  without  the  slightest  injury  to  Ms  general 
health.  In  polyuria,  on  the  contrary,  the^  aggregate  of  the 
solid  matters  of  the  urine  being  more  or  less  increased,  the 
patients  become  debilitated,  emaciated,  and  the  health  suffers. 

Poljruria  is  by  no  means  a  rare  disease,  but  it  has  been,  com- 
paratively speaking,  little  uivestigtited  hitherto,  and  we  would 
recommend  it  to  the  nutioe  of  observers.  It  may  be  idiopathic, 
and  constitute  the  sole  disease,  or  it  may  occur  as  a  complica- 
tion ;  sometimes  it  is  a  critical  phenomenon,  and  this  is  not 
uncommon. 

Diabetes  Insipidus, — Some  authors  have  described  a  dia- 
betes insipidus.  They  allege,  that  the  sugar  cont-ained  in  the 
urine  poSBesses  no  saccharine  flavour,  but  that  the  urine  may 
nevertheless  undergo  femieutatioti. 

This  subject  has  been  taken  up  by  M.  Boachardat,  and  Ha 
researches  have  led  him  to  the  conclusion,  that  the  substance 
regarded  as  tasteless  sugar,  is  nothing  but  «  compound  of 
ordinary  sugar,  lactate  of  urea,  lactate  of  soda,  chloride  of 
Eodinm,  and  extractive  matters  of  the  urine. 

Saccharine  Diabet*>a  or  Qlucostiria. — The  urine  of  diabetio 
persons  is  liable  to  considerable  variations,  depending  upon  the 
amount  of  ingesta. 

Where  an  average  amount  of  food  is  taken,  it  may  present 
the  following  characteiistics :  1.  The  quantity  of  urine  may 
vary  from  twuuty-eight  to  thirty-two  pints ;  this,  however,  is 
somewhat  rare. 

Tlie  mean  amount  of  nrine  secreted  in  diabetes  is,  according 
to  M.  Bouchaidat,  from  about  ten  to  sixteen  pints  :  it  may  fall 
as  low  as  six  or  eight  pints,  under  the  influence  of  rest  and  a 
restricted  diet.  In  proportion  as  the  disease  approaches  its 
fatal  termination,  does  the  quantity  of  mine  generally  decrease. 

The  quantity  of  nrine  is  usually  proportionate  to  the  amount 
of  liquid  taken. 

It  varies  in  eolonr.  but  is  often  paler  than  healthy  urine : 
its  taste  is  saccharine,  and  its  specific  gravity  much  higher 
than  usual,  indicating  a  large  amount  of  solid  matters  in  ^In- 
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Diabetic  urine  UDdergoea  alcohiilic  fennentatioii. 

Its  trauspareucy  may  be  destroyed:  I.  By  mucus;  and, 
2.  By  deposits  of  uric  acid ;  this  latter  circmustance,  altboogh 
rare,  is  occasionally  met  with. 

Whenever  we  meet  with  pale  urine,  the  specific  gravity  of 
which  exceeds  JO-IO,  we  may  diagnose  the  presence  of  sugar 

Diabetic  urine  possesses,  like  a  solution  of  grape  sugar,  tlie 
property  of  deviating  to  the  right  the  ray  of  polarized  light 

The  amount  of  sugar  contained  in  diabetic  urine  is  liable  to 
considerable  variation.  M.  Bouebardat  has  met  with  specimens 
which  contained  from  -j^^  to  i  of  sugar.  MM.  Vauquelin  and 
S^galaa  have  extracted  upwards  of  J  of  an  ounce  of  sugar  &om 
5i  ounces  of  urine;  and  M.  Mialh^,  7J  drachms  from  15| 
ounces  of  urine.  Diabetic  sugar  is  of  the  same  nature  as  grape 
sugar. 

A  small  quantity  of  albumen  is  occasionally  met  witli ;  its 
presence  coincides  with  a  decrease  in  the  quantity  of  the  urine. 

MM.  Th^nard  and  Dupuytren  have  regarded  its  presence  in 
the  urine  as  indicative  of  an  approaching  cure.  Prout,  on  the 
contrary,  asserts  that  it  is  only  met  with  in  the  worst  casea 

The  amount  of  uric  acid  existing  in  diabetic  urine,  varies 
considerably ;  it  sometimes,  though  rarely,  forms  a  deposit 
(Bell.  Eayer). 

It  has  been  erroneously  asserted  that  the  ureji  disappears 
from  diabetic  urine.  The  following  process  is  employed  to 
ascertain  its  presence  by  M.  Bouchardat 

A  specimen  of  diabetic  urine  having  been  evaporated  and 
crystallized,  the  residuum  is  repe-atedly  treated  with  spirit  of 
sulphuric  sether :  the  solutions  are  then  mixed  and  evaporated, 
and  the  residuum  again  dissolved  in  a  sufficient  quantity  of 
water ;  the  solution  is  then  filtered,  and  on  adding  a  few  di'ops 
of  nitric  acid,  crystals  of  nitrate  of  urea  are  obtained. 

It  is  probable  that  the  entire  amount  of  urea  is  not  thus 
obtained ;  a  portion  of  it  may  remain,  in  spite  of  the  repeated 
application  of  the  sulphuric  rother ;  moreover,  a  jiortion  of  it 
may  be  converted,  during  the  latter  part  of  the  process,  into 
carbonate  of  ammonia. 
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The  quantity  of  urea  contained  in  the  urine  of  diabetic 
patients  varies  much  in  different  cases,  and  even  in  the  same 
case  at  different  periods.  This  is  due,  according  to  M.  Bou- 
chardat,  to  the  nature  of  the  diet ;  being  proportionate,  as  in 
health,  to  the  quantity  of  nitrogenized  matters  introduced  into 
the  system. 

Diabetic  urine  is  almost  always  acid ;  this  is  due  to  the  pre- 
sence of  free  lactic  acid. 

The  following  analysis  of  diabetic  urine  is  given  by  M. 
Bouchardat : 

Water 835.56 

Grape  sugar 134.42 

Urea 8.27 

Albumen 1.40 

Mucus 0.24 

Lactic  acid 

Lactate  of  ammonia 6.38 

Extractive  matter,  soluble  in  alcohol 
Extractive  matter,  soluble  in  alcohol,  insoluble 

in  water 5.27 

Salts 8.09 

M.  Bouchardat  asserts,  that  whenever  a  diabetic  patient  has 
consented  to  adopt  the  regimen  which  he  prescribes  (abstinence 
from  all  food  containing  starch),  the  thirst  has  diminished,  and 
the  quantity  of  urine  likewise.  The  proportion  of  sugar  con- 
tained in  the  urine,  likewise  undergoes  a  great  decrease,  but  it 
rarely  disappears  entirely ;  for  although  the  urine  may  have 
lost  its  saccharine  flavour,  it  still  contains  enough  sugar  to 
render  the  specific  gravity  higher  than  in  health. 

FIFTH   GROUP  OF  DISEASES. — ORGANIC  DISEASES. 

As  with  the  phlegmasiae,  we  shall  select  merely  the  more 
ordinary  organic  aflPections,  in  order  to  examine  the  modifica- 
tions of  the  urine  to  which  they  may  give  rise. 

1.  Organic  diseases  of  the  heart ; 

2.  Tubercular  disease  of  the  lungs ; 

3.  Cancer  of  the  stomach  ; 


336  PATHOLOGICAL  CHEMISTRY. 

4.  Cancer  of  the  liver ; 

5.  Cirrhosis  of  the  liver ; 

6.  Blight's  disease. 


A.   ORGANIC  DISEASES  OF  THE  HEART. 

In  this  class  of  diseases,  the  modifications  of  the  uiine 
depend  less  on  the  different  nature  of  the  lesions  of  which  the 
heart  may  be  the  seat,  than  upon  the  severity  of  the  functional 
derangements  to  which  these  lesions  have  given  rise.  We 
may,  therefore,  here  as  before,  consider  these  diseases  as  divi- 
sable  into  three  stages : 

First  Stage. — Local  and  general  symptoms  but  little  marked ; 
slight  dyspnoea ;  the  local  signs  chiefly  indicate  the  existence  of 
the  cardiac  lesion. 

Second  Stage. — Symptoms  more  marked ;  increase  of  dys- 
pnoea and  palpitation ;  commencing  anasarca  of  the  lower 
extremities. 

Third  Stage. — Severe  dyspnoea  and  palpitation ;  semi- 
asphyxia  ;  approaching  death. 

Certain  additional  cii*cumstances  may  modify  the  urina 
These  are  :  1 .  The  occurrence  of  di'opsy ;  2.  Hepatic  compli- 
cations ;  3.  Pulmonary  emphysema ;  4.  Bnght's  disease ;  5. 
Acute  or  chronic  inflammatory  complications. 

In  the  Jirst  stage  of  cardiac  disease,  the  urine  may  either 
remain  unchanged,  or  it  may  diminish  in  quantity  on  certain 
days,  without  any  appreciable  cause,  and  become  high-coloured, 
turbid,  strongly  acid,  and  sedimentary. 

In  the  second  stage ,  it  is  more  rare  to  meet  with  a  healthy 
condition  of  the  urine ;  and  the  anaemic  type  is  seldom  ob- 
served; oftener,  indeed,  the  urine  is  high-coloured,  of  high 
specific  gravity,  and  strongly  acid,  etc. :  lastly,  it  may  present 
all  the  characteristics  of  true  febrile  urine. 

In  the  tliird  stage,  the  urine  assumes  the  febrile  character 
in  the  liighest  degree. 

The  complication  of  emphysema,  of  disease  of  the  liver,  or  of 
an  acute  or  chronic  inflammation,  increases  still  further  the 
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febrile  (jualities  of  the  orine.  In  such  cases,  it  in  not  un- 
uotamou  to  find  the  uriue  reduced  to  two  of  three  ounces  in 
the  twenty-four  hours,  very  turbid,  stronglj  acid,  and  of  high 
speciiic  grarity. 

Bright's  disease  is  a  not  unfreqnent  complication,  and  often 
renders  the  dia^oais  difficult,  inasmuch  as  the  cardiac  disease 
may  attract  the  observer's  attention  entirely,  and  mask  the 
symptoms  of  the  renal  affection. 

We  see,  for  instance,  an  individual  suffering  from  intense 
dyspnoea  and  violent  palpitation ;  a  physical  examination  of 
the  heart  indicates  advanced  disease  of  that  organ ;  at  the 
same  time  there  is  great  infiltration  of  all  the  tissues.  In  such 
a  cose,  we  repeat,  it  is  difficult  to  decide  whether  the  patient  is 
the  subject  of  Bright's  disease,  occurring  as  a  complication  of 
cardiac  lesion,  or  whether  the  infiltration  depends  merely  upon 
the  mechanical  obstacle  to  the  circulation.  An  examination  of 
the  urine  can  alone  decide  the  question. 

Four  cases  may  here  present  themselves,  each  of  which  has 
its  own  signification ; 

1.  The  urine  may  be  either  normal  or  febrile,  but  without  a 
trace  of  albumen.     The  kidneys  are  in  this  case  healthy. 

2.  The  urine  is  pale,  feebly  acid,  and  contains  a  considerable 
amount  of  albumen.  Tliis  is  the  urine  of  Bright's  disease,  and 
the  existence  of  the  lesion  is  thus  demonstrated. 

3.  The  urine  ia  healthy  or  febrile,  and  contains  albumen, 
but  in  small  quantity.  This  case  is  one  of  more  difficult 
diagnosis  than  the  preceding,  as  it  indicates  simple  mechanical 
congestion  of  the  kidney,  produced  under  the  influence  of  the 
obstacle  to  the  circulation,  existing  within  the  heart' ;  and  it  is 
the  practitioner  alone  that  can  afBrm,  from  the  amount  of 
albumen,  that  there  is  merely  mechanical  congestion  of  the 
kidney  present,  and  not  Bright's  disease. 

4.  The  urine  may  be  febrile,  and,  at  the  some  time,  contain  a 
lai^  amount  of  albumen.  In  such  a  case  it  is  tolerably  certain 
that  Bright's  disease  is  present. 

It  is  evident,  therefore,  that  in  some  cases  the  diagnosis  may 
be  a  question  of  much  difficulty,  inas^mach  as  it  must  be  founded 
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on   the  greater  or  lesa  amount  of  albumen   present  in  (be 

It  may  be  stated  that,  without  the  complication  of  Bright'a 
kidney,  it  h  very  common,  iii  the  later  stages  of  cardiac  dis- 
ease, to  6nd  aJbumen  in  the  urine  ;  its  presence  being  due  to 
simple  mechanical  congestion  of  the  kidney. 

The  following  statistical  results,  extracted  from  the  work 
previously  mentioned,'  may  serve  to  prove  the  truth  of  what 
has  been  here  advanced. 

Of  thirty-one  cases  of  cardiac  disease,  there  were  seven  in 
the  iirst  stage,  fifteen  in  the  second,  and  nine  in  the  tbinL 
In  the  first  seven,  not  a  trace  of  albumen  could  be  detected  in 
the  nrine,  during  the  patients'  stay  in  hospital 

Of  the  fifteen  cases  where  the  disease  had  reached  its  second 
stage,  there  were  six  in  which  the  presence  of  albumen  in  the 
urine  was  observed,  but  only  for  a  short  time,  and  more  espe- 
cially during  the  first  few  days  of  the  patients'  residence  in 
hospital,  when  the  general  symptoms  had  as  yet  undergone  no 
alleviation. 

Of  the  nine  cases  of  advanced  cardiac  disease,  there  were 
four  in  which  the  urine  contained  albumen,  and  in  each  of 
these  it  appeared  during  the  few  days  which  preceded  the  fatal 
event ;  in  other  words,  at  the  period  wlien  the  symptoms  had 
attained  their  greatest  intensity,  and  when  mechanical  conges- 
tion of  the  kidney  had  taken  place,  as  shewn  at  the  autopsy. 

Lastly,  as  we  have  before  stated,  the  presence  of  albumen  in 
the  urine  may  be  due  to  an  <edema  of  the  kidney,  occurring 
under  the  influence  of  dropsical  infiltration  of  the  tissues  in 
general 


B.   TUBERCnijlE   DISEASE  OF  THE  LUNGS. 
The  development  of  pulmonary  tubercle  may  occur  in  con- 
nexion witii  three  very  diSerent  conditions  of  the  system ;  it  is 
easy,  therefore,  to  foresee  that  under  such  circumstances  the 
urine  in  this  disease  may  present  considerable  variationa 

•  Sfmfi'ntlqne  df»  uri%ies. 
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The  circumstances  capable  of  imparting  diiferent  qnalitios  to 
the  uiTne  are  as  follows:  a.  The  amount  of  local  disease;  b. 
Tlie  degree  of  fever  by  which  it  is  accompanied ;  c.  The  pre- 
dominance of  certun  symptoms,  such  as  dyspnoea ;  d.  The 
occurrence  of  severe  hremoptysis,  of  colliquative  diarrhoea,  of 
profuse  sweats ;  e.  A  pneumonic  complication ;  and,  lastly,  the 
degrees  of  constitutional  debility  produced  by  the  disease  itself, 

In  the  majority  of  cases,  where  the  disease  has  passed  the 
first  stage,  we  find  the  urine  diminished  in  quantity,  of  high 
specific  gravity,  and  dark  coloured  (febrile  urine).  This  is  not 
what  might  have  been  anticipated  from  the  great  debility  into 
which  the  system  is,  for  the  most  part,  thrown  by  the  deposi- 
tion of  tubercle  in  the  lung.  But  in  proportion  as  the  disease 
progresses,  there  is  set  up  a  continuous  febrile  condition  which 
impnrts  its  pecidiar  characteristics  to  the  urine.  At  the  same 
time,  the  sweats,  which  towards  morning  terminate  the  febrile 
exacerbation,  tend  to  deprive  the  urine  of  a  portion  of  its  water, 
and  thus  render  its  febrile  qualities  still  more  marked. 

The  diarrhoea  of  phthisis,  associated  as  it  is  with  ulcerative 
disease  of  the  intestine,  tends  still  further  t«  increase  the  febrile 
characteristics  of  the  urine,  unless  that  by  their  extreme  pro- 
fuseness  the  alvine  discharges  have  thrown  the  patient  into  a 
state  of  complete  asthenia.  In  such  cases  the  urine  rapidly 
loses  its  febrile  quality,  and  assumes  the  anaemic  typa 

In  phthisical  patients,  the  qualities  of  the  urine  are,  to  a 
certain  extent,  influenced  by  two  classes  of  causes,  which  act 
in  contrary  directions,  and  of  which  one  or  the  other  predomi- 
nates, acconling  to  the  constitutional  tendencies  of  the  indi- 
vidual One  of  these  is  the  state  of  auEBmiu  and  debility 
accompanying  the  later  stages  of  phthisis ;  the  other  is  the 
fever  with  its  attendant  organic  derangements,  whether  of  the 
lungs  or  elsewhere.  Experience  shews,  that  from  this  anta- 
gonistic influence,  the  second  variety  of  febrile  urine  is  fre- 
quently produced.  The  fever  and  ancentia  each  tending  to 
dimijiish  the  sum-total  of  the  solid  matters  of  the  urine,  its 
constituent  elements  are  often  at  their  minimum. 

We  learn,  moreover,  from  observation,  that  in  the  most 
22" 
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advanced  stages  of  phthisis  the  anteinia  influences  the  urine 
more  than  the  fever.  For  further  details  relative  to  this 
Buhject,  we  would  refer  the  reader  to  the  work  previously 
qnoted,  viz.,  De  Ui  S^m^iutiijne  des  urines. 

AlbunieD  is  occasionally  met  with  in  very  small  quantity! 
the  urine  of  phthisical  patients. 

We  must  here  be  understood  as  altogether  setting  aside 
those  cases  in  which  tubercle  of  the  lung  is  complicated  with 
Bright's  diseasa     We  shall  return  to  this  subject  hereafter. 

Lastly,  we  may  state,  that  in  the  third  stage  of  pulmonaiy 
consumption,  the  urine  in  children  becomes  more  frequently 
anasmic  than  in  adults  ;  and  this  in  spite  of  a  consideia 
amount  of  febrile  excitement. 

C.   CANCER  OF  THE  STOMACH. 

In  this  disease  the  urine  may  present  considerable  vai 
tions.  Sometimes  it  retains  its  physiological  characteristia 
at  others  it  may  assume  the  febrile  or  the  anse 
These  modifications  may  generally  he  attributed  to  the  foUon 
ing  circumstances : 

When  cancer  of  the  stomach  does  not,  up  to  a  certain  p 
interfere  with  the  process  of  digestion,  and  the  system  has  a 
as  yet  undergone  much  deterioration,  the  urine  is  natural 

When  gastric  cancer  is  accompanied  by  severe  local  functional 
derangement,  such  as  acute  pain  and  frequent  vomiting,  the 
urine  becomes  febrile. 

Lastly,  when  under  the  prolonged  influence  of  the  disease,  of 
insufficient  nourishment,  and  of  repeated  hn3mat«mesis,  an 
ancemic  condition  of  the  system  supervenes,  the  urine  likewise 
presents  the  ancemic  character 

It  is  not  uncommon,  in  cases  where  the  urine  is  febrile,  to 
find  it  containing  a  small  quantity  of  albumen  ;  its  appearaiiH 
however,  is  but  transitory. 

D.    CANCEE   OF   THE   LTVEE. 

This  disease  is  one  of  those  in  which  the  urine  presents  ihe 


SECEETI0N3  FORMED  BY   COJiliLOMEEATE  GLAND&        341 


febrile  character  in  the  very  highest  degree, 
niorrover,  for  the  greatest  length  of  time, 


E.   CIRBH0BI3  OF  TlIE  LIVEE. 

At  the  coramencement  of  the  disease,  more  e-specially  if 
chrome,  the  urine  varies  but  little. 

When  jauudice  eo-exista,  the  urine  aasnmea  a  saffron  yellow 
colour,  and  contains  a  certain  amount  of  biliary  colouring 
matter.  When  cirrhosis  reaches  a  more  advanced  stage,  and 
gives  rise  to  severe  functional  disorder,  the  changes  in  the 
urine  are  absolutely  identical  with  those  observed  in  cancer  of 
the  liver. 

The  following  are  the  chief  characteristics  of  the  virine  in 
cirrhoais  of  the  liver  : 

a.  The  quantity  is  greatly  diminished ; 

b.  Its  colour  ia  a  dart  orange  yellow,  and  often  reddish ; 

c.  Us  specific  gravity  is  increased ; 

d.  It  is  strongly  acid,  and  loaded  with  uric  acjd,  which  is 
precipitated  either  spontaneously,  or  upon  the  addition  of  a 
small  quantity  of  nitric  acid.  This  precipitate  is  usually  of  a 
bright  colour,  not  unlike  that  of  cmnabar. 

Urine  of  this  kind,  occurring  in  connexion  with  cirrhosis  of 
the  liver,  shews  that  the  disease,  whatever  stage  it  may  have 
reached,  has  given  rise  to  functional  derangement,  irrespective 
of  auy  complication. 

The  existence  of  gastric  cancer,  of  pulmonary  tubercle,  or  of 
organic  disease  of  the  heart,  all  of  which  may  coincide  with, 
and  even  precede,  cirrhosis  of  the  liver,  in  no  way  affect  the 
aforesaid  qualities  of  the  urine. 

Should  a  complication  exist,  such,  for  instance,  as  Bright 'a 
disease,  two  caaes  may  present  themselves : 

1,  If  the  cirrhosis  has  preceded  the  renal  affection,  and  has 
already  reached  an  advanced  stage,  the  urine  will  present  the 
characters  mentioned  above,  and  may  contain  a  large  amouiit 
of  albumea 

2.  If,  ou  the  coutiai^,  the  two  diseases  have  been  derelopd 


842  PATHOLOQtCAl,  CHEMIBTRY. 

simaltaneously,  tlie  lesion  uf  the  kidney  being  always,  in  muft 
a  case,  more  ndvanced  than  that  of  the  liver,  the  uriiie  will 

present  all  the  characteristics  indicative  of  Bright's  disease. 


F.   BBIOHT'S  DISEASE. 

!.  Changes  occnTring  in  the  Uritte. — The  changes  which 
the  luine  may  undergo  in  Briglit's  disease,  are  far  from  bidiig 
always  identical.  Thus,  it  ha«  been  too  generally  asserted  that 
the  urea  waa  always  diminished  in  quantity.  It  is  undoubt- 
edly tine,  that,  ill  some  cases,  this  principle  is  less  abundant 
than  in  health ;  but  this  arises  from  the  anaemic  quality  of  the 
urine,  and  not  from  the  renal  disease ;  we  shall  presently  ea- 
dtavour  to  demonstrate  the  truth  of  this  proposition. 

The  urine  in  Bright's  disease  is  modified :  1.  By  the  presence 
of  certain  additional  chemical  elements ;  and  %  By  a  change  in 
the  proportion  of  those  which  it  ah-eady  contains. 

a.  By  the  presence  of  certain  additional  elevienls :  1. 
Albumen. — The  presence  of  albumen  in  the  urine  is  the  inva- 
riable rule  iu  Bright's  disease,  and  it  continues  to  be  present 
until  either  the  disease  is  cured,  or  death  takes  place.  It^i 
proportion  varies  much,  according  to  the  individual,  and  to  the 
stage  of  the  disease ;  and  frequently,  indeed,  from  day  to  day. 
In  this  respect,  therefore,  we  are  unable  to  speak  positively, 
but  we  have  ourselves  seen  it  oscillate  from  between  30  aud 
45  grains  to  150  grains  and  upwards,  in  the  urine  secreted 
during  twenty-four  hours. 

The  presence  of  albumen  in  acid  urine  may  be  recognized  by 
its  coagulating  on  the  application  of  heat ;  in  certain  excep- 
tional cases  where,  in  spite  of  the  acidity  of  the  urine,  the 
albumen  (possibly  from  some  special  molecular  eomlitiou)  is 
not  precipitated  by  ebullition,  the  addition  of  nitric  acid  is 
requisite.  It  is  only  by  the  employment  of  this  latter  agent 
that  we  are  enabled  to  determine  the  coagulation  of  the  alha- 
nien  in  alkaline  urine. 

To  ascertain  the  amount  of  albumen  contained  in  the  urine, 
we  take  a  given  quantity  of  the  latter,  and  apply  nitric  acid  if 
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it  he  alkaline,  and  heat  if  it  be  acid.  It*ia  then  filtered,  and 
the  albumen  which  reraains  apon  the  filter  is  washed  aunres- 
sively  with  water  and  alcohol ;  it  is  then  carefully  dried  and 
weighed.  The  weight  thus  obtained  being  referred  to  tliat  of 
the  sum  total  of  the  urine. 

The  amount  of  albumen  contained  in  the  urine  may  be 
ascertained  with  still  greater  accuracy  by  means  of  the  polar- 
izing apparatus,  or  albumin ometer,  to  which  we  have  formerly 
alluded,  when  speaking  of  the  albumen  of  the  blood.  We  have 
made  some  experiments  in  this  direction,  and  are  thoroughly 
convinced  of  the  accuracy  of  the  procedure. 

2.  Blood. — The  urine,  in  firigfat's  disease,  frequently  con- 
tains blood,  but  in  very  small  quantities.  It  occurs,  for  the 
most  part,  at  the  commencement  of  the  disease,  more  especially 
if  acute.  It  may  occasionally,  though  veiy  rarely,  be  met  with 
throughout  its  whole  course.  The  blood  thus  existing  in  the 
urine,  rarely  retains  its  natural  properties ;  it  is  almost  always 
changed,  and  communicates  a  brown  or  reddish-brown  colour 
to  the  urine,  sometimes  resembling  the  washings  of  meat 
When  examined  under  the  microscope,  the  blood  globules  are 
rarely  found  perfect ;  they  are  generally  irregular,  serrated,  and 
partly  destroyed ;  and  these  changes  may  be  traced  up  t<i  their 
complete  destruction.  Besides  blood  globules,  the  microscope 
not  infrequently  reveals  a  species  of  detritus,  or  of  amorphous 
matter,  in  all  probability  resulting  from  the  effect  of  the  urine 
upon  the  contained  blood.  The  presence  of  this  blood  in  the 
urine,  more  especially  at  the  commencement  of  the  disease, 
may  be  readily  conceived,  if  we  bear  in  mind,  that  the  first 
stage  of  the  renal  affection  consists  of  sanguineous  congestion 
of  the  cortical  substance,  and,  that  in  passing  from  the  first  to 
the  second  stage,  the  blood  loses  its  colouring  matter. 

3.  Organic  Detritus. — In  the  nrine  of  individuals  affected 
with  Bright's  disease,  we  sometimes  meet  with  an  organic  inso- 
luble matter,  the  nature  of  which  is  undetermined ;  it  appears, 
under  the  microscope,  in  the  form  of  irregular  amorphous 
fragments,  of  a  brownish  colour.  The  urine  often  contains  a 
cei'tain  quantity  of  this  substance  during  the  whole  course  of 
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tlie  diseasa — la  this  detritus,  we  might  ask, 
colouring  matter  of  the  decomposed  blood  f 

6,  Modifications  occurring  in  tiie  normal  cojtstituenta  nf 
lite  urine. — Putting  out  of  the  question,  for  the  moment,  those 
foreign  matters  of  which  we  have  just  treated,  and  supposing 
tlicm  to  have  been  separated  from  the  urine,  we  find  that  this 
fluid,  as  regards  composition,  may  he  classed  under  one  or 
other  of  the  four  principal  divisions  formerly  estabhshed.  In 
the  majority  of  c^ses,  it  presents  the  antemic  character,  but 
occasionally  the  febrile  ;  not  unfrequently  it  is  alkaline,  while 
sometimes  it  may  be  perfectly  natural.  We  eliall  e2camine  in 
succession,  the  cases  in  which  these  different  vaiieties  of  the 
urine  may  be  met  with. 

1.  Anaimic  Urine. — The  urine,  as  we  have  before  stated,  is 
generally  anaemic  in  Bright'a  disease,  in  other  words,  the 
chemical  principles  held  in  solution  are  all  about  equally 
diminished  in  point  of  quantity.  The  filtered  fluid  {the  alba- 
men  having  coagulated)  is  pale,  clear,  and  of  a  greenish  coloar. 
Its  specific  gravity  is  low.  Of  twenty-two  cases  of  Bright'* 
disease,  in  which  the  urine  was  examined  almost  daily,  the 
liquid  in  sixteen  presented,  during  the  whole  course  of  the 
disease,  with  some  rare  exceptions,  the  anaemic  character,  and 
a  low  specific  gravity,  vaiying  from  1006.300  to  1014.7"O, 
The  mean  being  1011.340.  Deposits  were  not  often  met  with. 
The  acidity  of  the  urine  in  these  sixteen  cases  varied  ;  its  quan- 
tity did  so  likewise,  but  not  to  any  great  extent,  difiering,  in 
fact,  but  little  from  that  of  health. 

Analysis  of  the  urine  in  these  cases  shews,  that  its  chemical 
constitncots  are  uniformly  and  equally  diminished.  We  are 
not,  therefore,  surprised  that  a  decrease  of  the  urea  should  have 
been  met  with  in  connexion  with  Bright's  disease,  but  we 
repeat,  this  is  due  to  the  ansemic  character  of  the  urine  and 
not  to  the  lesion  of  the  kidney.  This  anajmic  condition  of  the 
urine  is,  in  the  majority  of  cases,  easily  explained ;  since,  as 
we  .shall  presently  prove,  the  blood  of  individuals  affected  with 
Bright's  disease,  is  deficient  in  albumen;  they  are  debilitated, 
and  in  an  actual  condition  uf  albuminuric  aniemia ;  itself  the 
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real  cause  of  the  dropsic&I  phenomena  &oid  wliich  tb^'y 
suffer. 

Febrile  Urine. — In  Bright'a  disease,  the  first  and  secdud 
variety  of  febrile  urine  may  be  both  met  with  ;  it  is  generally 
more  scanty  than  usual,  dark  coloured  and  acid,  of  higher 
specific  gravity  in  the  first  than  in  the  second  variety,  etc,  und 
deposits  a  sediment,  which  is,  for  the  moat  part,  composed  of 
ui  ic  acid. 

The  causes  giving  rise  to  these  varieties  of  fehrile  urine 
are  the  following  complications :  viz.,  the  various  phlegmasite 
which  so  frequently  occur  in  persons  labouring  under  Bright's 
disease,  advanced  cardiac  disease,  cirrhosis  of  the  liver,  and 
extensive  emphysema.  If  the  complication  be  removed,  or 
much  amelioration  produced,  the  urine  rapidly  regains  its 
amemic  character.  Hence  it  may  be  seen,  that  the  renal 
lesion  does  not  prevent  the  urine  from  being  subject  to  the 
laws  previously  established.  Of  the  twenty-two  cases  just 
quoted,  the  uiine,  in  four,  presented  the  febrile  characteristics ; 
these  continued  up  to  the  close  in  two ;  in  two  others,  they 
became  subsequently  ansemic  ;  in  one  case  from  amelioration 
of  the  symptoms,  in  the  other  from  the  fact  of  a  concomitant 
inflammation  having  been  cured.  The  mean  specific  gravity  of 
the  urine,  in  these  four  cases,  was  1023.o20,  and  it  frequently 
contained  deposits  of  uric  acid. 

3.  Alkaiine  Urine. — lu  some  cases  of  Bright's  disease  the 
urine  becomes  alkaline,  and  deposits  sediments  which  are 
composed  of  phosphate  and  carbonate  of  lime,  and  of  ammo- 
niaco-magnesian  phosphates.  Alkaline  uiine,  under  such  cir- 
comstaucea,  almost  always  contains  a  large  amount  of  carbonic 
acid,  in  combination  with  different  bases.  This  acid  results 
from  decomposition  of  the  urea.  In  a  quantitative  analysis, 
quoted  in  the  annexed  table,  the  proportion  of  urea  was  found 
to  be  greatly  diminished,  and  this  readily  explained  the  large 
amount  of  carbonic  acid  afforded  by  the  urine.  Hence  the 
decrease  of  the  urea  in  such  eases,  viz.,  by  its  conversion  into 
carbonate  of  ammonia.  There  is  no  absolute  decrease,  however, 
as  has  been  often  asserted.     In  two  of  the  twenty-two  cases 
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already  quoted,  the  urine  was  alkaline,  contained  a  sediment, 
and  was  highly  charged  with  carbonic  acid  during  the  whole 
course  of  the  diseasa  Urine  of  this  kind  is  generally  more 
viscid  than  usual,  owing  to  the  reaction  of  the  ammoniacal 
product  upon  the  small  quantity  of  mucus  which  it  contains 
Pus  is  rarely  met  witL 

4.  Urine  differing  hut  little  from  that  of  healthy  with  re- 
ference to  the  proportion  of  its  chemical  constituents. — ^Urine 
of  this  kind  is,  as  a  rule,  only  met  with  at  the  commencement 
of  the  disease,  when  the  patient  has  not  as  yet  been  debilitated, 
and  exhausted  by  the  impoverishment  of  the  blood  and  the 
escape  of  the  albumen  with  the  urine.  In  two  cases,  we 
found  the  urine  to  be  almost  natural ;  it  subsequently  became 
anaemic. 

Such  are  the  different  characteristics  presented  by  the  urine 
in  Bright's  disease ;  in  the  subjoined  table  will  be  found  the 
detailed  analysis  of  the  renal  secretion,  in  five  cases  of  this 
affection. 
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SIXTH  CLASS  OF  DISEASES. — DISEASES  OF  CEBTAIN  OBGAN& 

Before  terminating  the  history  of  the  urine,  we  shall  examine 
it  somewhat  closely : 

1.  In  some  diseases  of  the  brain,  and  in  certain  of  the 
neuroses ; 

2.  In  puerperal  diseases ; 

3.  And  lastly,  in  diseases  of  the  kidney.  Upon  these  we 
shall  lay  special  stress. 

A.   ORGANIC  DISEASES   OF  THE  BRAIN: 
CEREBRAL   HEMORRHAGES — ENCEPHALITIS — ACUTE  SOFTENING. 

The  modifications  of  the  urine  in  these  diseases,  may  be 
referred  to  certain  general  principles. 

The  following  are  the  chief  conclusions  at  which  we  have 
arrived : 

In  cerebral  diseases  of  an  acute  character,  and  characterised 
by  severe  nervous  symptoms,  the  urine,  in  general,  assumes 
the  febrile  type. 

Should  the  patient  recover,  with  or  without  local  paralysis, 
the  urine  regains  its  natural  condition,  provided  the  bladder 
be  unaffected. 

Should  the  disease  be  chronic,  and  have  produced  paralysis 
of  the  bladder,  the  urine  becomes  alkaline,  turbid,  loaded  with 
phosphates  and  carbonate  of  lime,  and  often  with  ammoniaco- 
magnesian  phosphate.  In  such  cases,  it  almost  always  con- 
tains purulent  mucus,  and  is  voided  involuntarily. 

B.   DISEASES  OF  THE  SPINAL  CORD. 

These  may  be  subdivided  into  two  classes,  as  regards  the 
condition  of  the  urina 

In  the  first,  there  is  no  functional  lesion  of  either  the 
kidneys  or  the  bladder. 

In  the  second,  the  function  of  these  organs  is  more  or  less 
deranged. 

1.  Diseases  of  tlie  spincd  cord  wiilwut  functional  derange- 
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vient  of  the  kidnei/s  and  bladder: — Of  these,  some,  at  their 
origin,  may  be  included  in  the  first  category,  but  they  Bubse- 
quently  pass  into  the  second,  since  in  proportion  as  diseases 
of  the  spinal  cord  progress,  do  the  functions  of  the  bladder 
become  gradually  deranged. 

In  cases  belonging  to  the  first  class,  the  urine,  for  the  most 
part,  retains  its  natural  condition,  or  at  least  varies  but  little. 
Thus,  two  jiatients,  one  thirty  and  the  other  sixty  years  of  age, 
were  affected  with  slight  motor  and  sensary  paralysis  uf  the 
lower  extremities;  they  could  support  themselves  in  the  up- 
right position,  but  with  diiBculty ;  the  organic  functions  were 
unaffected,  and  the  urine  perfectly  natural,  although  varying 
from  day  to  day,  on  account  of  the  differences  in  the  propor- 
tion of  water. 

The  urine  in  these  cases  was  acid,  and  contained  somewhat 
more  mucus  than  usual 

2.  Diseases  of  tlte  spinal  cord  with  functional  derange- 
ments of  tlte  bladder. — These  derangements  consist :  I.  In  a 
retention  of  urine :  a  rare  and  accidental  phenomenon  ;  2,  In 
an  involuntary  discharge  of  the  contents  of  the  bladder,  wliich, 
on  the  contrary,  ia  of  very  frequent  occurrence :  five  indivi- 
duals, whose  history  is  detaQed  in  the  work  often  before 
quoted  (^S^m^iotique  des  urines),  suffered  from  this  involuntary 

In  such  cases,  the  nrine  always  undergoes  certain  changes ; 
it  becomes  alkaline,  of  a  dirty  pale  yellow  colour,  and  of 
average  specific  gravity.  In  other  cases,  it  becomes  more 
transparent,  and  the  specific  gravity  falls, 

Urine  of  this  kind  almost  invariably  holds  in  suspension  or 
solution,  some  or  all  of  the  following  principles : 

Opaque  mucus,  muco-pus,  or  true  pus  ; 

A  small  quantity  of  albumen,  especially  in  the  latter  case ; 

Ainmoniaco-magnesian  ])hosphate ; 

Pulverizable  phosphate  and  carbonate  of  lime ; 

A  pellicle  often  forms  on  the  sui-face  of  the  urine,  indicating 
the  crystallization  of  the  salts.  This  process  is  often  favoured 
by  the  mucus  existing  in  the  urine. 
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It  might  here  be  asked,  is  such  nrine  aB  this  the  product  of 

vitiated  renal  secretion,  or  is  it  due  to  that  chronic  inflamma- 
tion of  the  bladder,  which  so  frequently  complicatca  diseaae 
of  the  spinal  cord  in  its  later  stages  ? 

Tlie  question  does  not  admit  of  being  readily  answered :  for 
if  we  beai-  in  mind  that  the  paralyzed  condition  of  the  blatlder 
renders  the  evacuation  of  urine  instantaneous,  we  should  be 
led,  (l  prion,  to  assert,  that  this  species  of  urine  ia  actually  the 
result  of  renal  secretion.  Uudoubtedly  this  is  sometimes  the 
case ;  and  in  diseases  of  the  cord,  the  Iddueys  have  not  unfre- 
quently  been  found  in  a  state  of  inflammation,  degeneration, 
etc. ;  this,  however,  ia  not  always  the  case,  and  we  must  there- 
fore adopt  some  other  view. 

In  the  first  place,  how  is  the  involuntary  emission  of  urine 
produced  ?  It  is  not  immediate,  as  might  be  supposed ;  the 
bladder  must  first  be  filled  and  distended,  when  an  overflow 
of  urine  follows.  The  secretion  of  the  kidneys,  therefore,  re- 
mains in  the  bladder  for  a  certain  space  of  time,  and  hence 
arises,  for  the  most  part,  the  spontaneous  change  which  it  UD- 
dergoea  Some  authorities  deny  that  it  can  thus  take  pUce, 
Admitting  this,  however,  for  the  moment,  it  cannot  be  denied, 
that  the  prolonged  and  repeated  retention  of  urine  in  the 
bladder,  at  last  produces  inflammation  of  its  mucous  membrane. 
When  once  this  condition  has  been  set  up,  a  secretion  of  pus 
or  muco-pus  ensues,  which,  by  its  admixture  with  the  urine. 
rapidly  gives  rise  to  the  changes  usually  observed  in  such 
cases.  This  condition  of  the  urine,  therefore,  is  produced  by 
the  reciprocal  influence — 1.  Of  the  liquid  which  stagnates  in 
the  bladder,  and  there  acquires  still  more  irritating  qnalitiea ; 
and  2.  Of  the  bladder,  which,  becoming  gradually  inflamed 
under  the  influence  of  this  repeated  irritation,  furnishes  an 
abundant  secretion  of  pus.  Chronic  cystitis  exercises  a  re- 
markable influence  over  the  colour  and  specific  gravity  of  the 
urina  When  this  affection,  whether  idiopatluc  or  symptomatic 
of  spinal  disease,  occurs  in  a  well-marked  form,  the  urine, 
mingling  with  the  pus,  becomes  less  dense  and  more  transpa- 
rent.    The  kidneys   are   often   inflamed   in   eases  where  the 
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blwliier  is  thns  affected,  and  hence  they  may  at  last  secrete 
true  purulent,  alkaline  urine.  This  inflamnjation  is  often  due 
to  an  extension  of  the  disease,  by  continuity,  &om  the  bladder. 


C.    HYSTEBIA   AMD   HT8TEEIC  APFECTIONS. 

Under  this  title  we  comprehend  a  certain  number  of  the 
neuroses,  of  which  the  characteristic  feature  consists  in  the 
occurrence  of  hysteria  or  nervous  attacks. 

In  such  cases,  the  following  conditions  of  the  urine  may  be 
met  with : 

1.  It  remains  nnchanged. 

2.  Its  quantity  decreases  for  a  short  time.  There  is  tem- 
porary febrile  urineL  Decrease  in  quantity,  dark  colour,  high 
specific  gravity,  and  even  a  deposit. 

3.  There  is  a  momentary  increase  in  point  of  quantity,  i.e.  a 
urinary  flux :  the  urine  being  copious,  pale,  transparent,  limpid, 
and  of  low  specific  gravity. 

It  ia  difficult  to  explain  the  production  of  these  ditferent 
conditions  of  the  urine,  under  the  influence  of  apparently 
emiilar  causes.  We  might  compare,  however,  what  occurs 
here,  with  that  which  takes  place  in  regard  to  the  liver :  for 
under  the  influence  of  some  strong  moral  emotion,  we  at  one 
time  find  the  biliary  secretion  suppressed  and  jaundice  pro- 
duced ;  while  at  another,  the  bile  is  increased  in  quantity,  and 
bilious  diarrhcea  is  the  result. 

During  the  interval  between  the  attacks,  the  urine  regtuna 
its  normal  character,  provided  that  the  nervous  symptoms 
have  entirely  disappeared  Should  they,  however,  persist,  we 
notice  a  continuance  of  the  changes,  produced  in  the  urine  by 
the  previous  attack. 

In  the  various  forms  of  neuralgia,  and  in  hemicrania,  the 
n]o<M cations  of  the  urine  are  similar  to  those  observed  in 
hysteria,  and  each  of  the  three  varieties  previously  mentioned, 
may  l>e  noticed.  We  should  state,  however,  that  the  second 
vHiicty.  via.,  febrile  urine,  is  by  far  the  most  common. 


PATHOLOOICAL  CHEMKTny. 


D.    PUEEPEEAI,   DISEASES. 

1.  Pregnancy. — Duiing  pregnancy  the  general  health  of  tlie 
female  ia  liable  to  much  variation,  and  the  urine  consequently 
may  present  very  ditferent  qualities  in  accordance  with  thu 
sama 

It  most  frequently  retains  its  normal  condition  ;  this  happens 
whenever  the  female  enjoys  good  health. 

If,  on  the  contrary,  accidents  or  complications  arise,  the 
urine  may  readily  assume  the  febrile  type.  During  the  latter 
stages  of  pregnancy  it  frequently  becomes  ansemic. 

In  some  pregnant  women,  there  is  an  abundant  mucous  dis- 
charge from  the  vagina ;  in  such  a  case  we  notice  uumeroug 
opaque  clouds  floating  in  the  urine,  and  occasionally  a  small 
quantity  of  albumen  may  be  detected. 

A  complication  may  likewise  exist,  which  has  of  late  bet-n 
much  investigated,  viz.,  dropsy. 

Four  varieties  of  dropsy  may  arise  during  pregnancy ; 

1.  Mechanical  dropsy  of  the  lower  extremities,  produced  by 
the  pressure,  on  the  inferior  vena  cava  and  iliac  veins,  of  the 
gravid  uterus.  In  this  case  the  urine  is  either  natural,  or  cor- 
responds with  the  general  condition  of  the  individual,  whether 
febrile  or  anDemic 

2.  The  dropsy  may  be  due  to  Bright's  disease  of  the  kidjiey, 
occurring  as  a  complication  ;  or, 

3.  To  simple  albuminuria  without  such  disease. 

It  would  appear  impossible  to  discriminate  between  these 
two  cases.  Both  give  rise  to  similar  modifications  of  the 
urine  ;  both  cause  the  appearance  of  about  an  equal  amount  of 
albumen  in  the  urine ;  both  act  by  diminishing  the  proportion 
of  albumen  contained  in  the  blood,  and  thus  producing  infil- 
tration of  serum  into  the  cellular  tissue  and  serous  cavities ; 
lastly,  both  give  rise  to  similar  predispositions,  viz.,  to  convul- 
sions and  puerperal  fever, 

4.  The  dropsy  may  be  due  to  a  diminished  proportion  of  the 
albumen  nf  tiie  blood.  In  such  cases  no  albumen  ia  found  in 
the  urine,  which  for  the  most  part  presents  the  aniPinic  cha- 
ructcr, 
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Various  attempts  have  boen  made,  at  different  timea,  to  dis- 
fovor  certain  changes  in  the  tiiine  which  might  contribute  to 
the  diagnosis  of  pregnancy.  The  majority  of  theae  have  been 
unsuccessful.  One  of  tliem,  however,  has  acquired  a  certain 
amount  of  notoriety ;  it  is  that  supposed  to  have  been  discovered 
by  Nauchd 

According  to  this  author,  there  exists  in  the  urine  a  peculiar 
substance,  to  which  he  gives  the  name  of  kiestine,  and  which, 
ill  pregnant  women,  forms,  as  the  urine  cools,  a  pellicle  upon  its 
surface. 

This  discovery  is  a  pure  illusion,  due,  in  all  probability,  to 
the  following  cause :  in  pregnant  women  the  urine  generally 
contains  a  certain  quantity  of  mucus,  rendering  tlie  decomposi- 
tion of  this  liquid  more  easy  than  usual ;  now  it  is  not  unlikely 
that  the  presence  of  this  mncus.  and  its  influence  upon  the 
decomposition  of  the  urine,  may  have  led  Nauch^  to  regard  as 
a  special  production,  the  thin  pellicle  of  ammoniaco-magnesian 
phosphate  deposited  on  the  surface  of  the  liquid,  during  the 
process  of  decomposition. 

2.  Parturition. — Before  examining  the  influence  exercised 
by  this  important  physiological  act  upon  the  condition  of  the 
nrine,  it  may  not  be  amiss  to  dwell  somewhat  upon  the  locbial 
discharge,  which  almost  always  mingles  in  small  quantities 
with  the  urine,  and  imparts  to  it  certain  special  characters, 

Immediately  after  delivery,  the  occurrencfi  of  a  sero-san- 
guineous  discharge  from  the  uterus  and  vagina  is  a  constant 
fact  At  first,  the  blood  is  almost  pure,  but  watery ;  somewhat 
later,  it  becomes  still  more  so,  and  the  liquid  which  escapes  ia 
the  serum  of  the  blood,  merely  tinged  by  a  few  suspended 
globules. 

This  serosity  ia  analogous,  in  point  of  composition,  to  that  of 
the  blood ;  it  may  be  mingled  with  the  urine,  in  various  pro- 
portions, according  to  the  condition  of  the  female,  at  the 
moment  when  the  act  of  micturition  is  performed.  This  con- 
dition is  subject  to  such  variations,  that  here,  as  in  lcucorrha;a, 
not  a  trace  of  the  discharge  can  be  detected  in  tlie  urine  at  one 
time,  while  at  another  it  may  exist  in  moi'e  or  less  abundance 
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When  this  seroeity  is  mingled  witli  the  urine,  it  reuders  it 
turbid,  aud  causes  tlie  formation  of  a  semi-opaque  cloud,  of  & 
somewhat  reddish  tiuga  The  microscope  demonatratfis  the 
preseuce  of  numerous  blood  globules ;  while  nitric  acid  and 
heat  precipitate  a  certain  amount  of  albumen.  This  is  what  we 
find  duruig  the  first  twenty-four  or  tliirty-six  hours  succeeding 
delivery. 

Subsequently,  the  sero-sanguineous  nature  of  the  discharge 
gradually  disappears,  and  the  true  characteristics  of  the  lodiia 
become  manifest.  What,  then,  we  might  ask,  is  this  new 
fluid?  It  partaltes,  in  many  respects,  of  the  nature  of  the 
leucorrhceal  discharge ;  and  we  cannot  define  it  better,  than  by 
saying  that  it  is  a  mixtuie  of  albuminous  scrodty,  with  aatd- 
npaque,  turbid  mucus.  It  participates,  therefore,  in  the  quali- 
ties of  these  substances,  in  aflbrding  albumen  on  the  ajiplicaticui 
of  heat  and  nitric  acid,  and  in  presenting  numerous  globules  of 
mucus  under  the  microscope. 

This  fluid  has  a  characterLstic  odour,  aiii  generis,  which 
it  is  difficult  to  define,  but  which  is  excessively  nauseous. 
The  lochial  discharge  itself  may  remain  perfectly  distinct 
from  the  urine,  but  is,  however,  more  generally  mixed  np 
with  it  in  various  proportions ;  when  this  is  the  case,  the  mine 
becomes  turbid,  holding  albumen  in  solution,  and  semi-opaque 
clouds  in  suspension.  This  discharge  continues  during  the 
milk  fever,  and  for  a  short  time  after ;  it  ceases  on  the  third  or 
fourth  day  after  the  departure  of  the  fever. 

During  the  interval  which  elapses  between  the  act  of  partu- 
rition and  the  subsequent  milk  fever,  a  period  varying  from 
twenty-four  to  seventy-two  hours,  seveml  circumstancce  may 
arise. 

1.  The  general  health  of  the  female  may  be  affected;  Uie 
labour,  for  instance,  may  have  been  protracted  and  difficult ; 
artificial  means  of  delivery  may  have  ijeen  found  noceasary. 
The  patient  may  bu  in  much  pain  still,  and  fever  may  even  be 
present.  Under  such  circiimstanees,  the  urine  may  assume  the 
febiilc  character;  the  second  variety  being  not  uu&equent, 
owing  to  the  existence  of  certain  debilitating  causes  (the  result 
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of  parturition),  which  diminish,  still  further,  the  sum  total  of 
solid  matters  held  in  aolntion, 

2.  Even  should  all  the  ithove  conditions  not  have  bees  pre- 
sent, it  moat  generally  happens,  that  the  pHtients  ore  debilitated, 
and  that  the  ui-ine  asanmes  the  anieniic  character. 

3.  Milk  Fever. — This  commences,  for  the  moat  part,  from 
twenty-four  to  thirty-aix  hours  or  more  after  delivery.  It  is 
often  accompanied  by  profuse  perspiration,  which  may  be  re- 
garded as  exercising  a  certain  amount  of  influence  upon  the 
urine. 

The  almost  invariable  effect  of  milk  fever,  is  to  produce  one 
or  other  of  the  three  varieties  of  febrile  urine,  more  especially 
the  two  first ;  the  third  being  comparatively  rare.  The  urine, 
putting  aside  the  lochial  matter  which  it  may  chance  to  con- 
tain, is  diminished  in  quantity,  it  becomes  more  acid,  darker 
in  colour,  of  higher  specific  gravity,  and  frequently  deposits 
uric  acid,  either  spontaneously,  or  on  the  addition  of  nitric 
acid.  It  is  rare  for  the  nrine  not  to  assume  the  febrile  cha- 
racter during  the  milk  fever ;  the  existence  of  amemic  urine, 
under  such  circumstances,  would  indicate  great  debility  and 
exliaufition  on  the  part  of  the  female.  It  may,  however,  occa- 
sionally be  met  with, 

4.  Puerperal  Fever. — The  characteristic  feature  of  the  nrine 
in  puerperal  fever,  is  to  present  the  febrile  type  in  its  most 
marked  foria  It  often  contains,  moreover,  a  certain  amount 
of  albumen  ;  this  invariably  occurs  when  the  complication  in 
question  attacks  a  female  who  has  suffered  from  dropsical 
symptoms  during  pregnancy.  We  have  already  explained  the 
reason  of  this  phenomenon. 


K.   DISEASES  or  THE   KIDNEYS,   UBETEKB,   AND  BLADDEa 

1.  Atute  Nephritis. — We  first  presuppose  the  absence  of 
infiauunatory  action  in  the  mucous  membrane  of  the  urinary 
passages. 

According  to  M.  H«yer.  the  urim.',  in  lliis  disease,  undergoes 
the  following  changes : 
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1.  The  quantity  accreted  is  much  dimiinsbed,  and  may  even 
be  snppreased,  if  both  kidneys  are  affected ; 

2.  It  containa  a  certain  quantity  of  aLbomen  or  blood  ; 

3.  It  ia  alightly  add,  neutral,  or  alkaline ; 

4.  It  may  contain  pus ;  this  is  rare,  and  occurs  when  an 
abscess  communicates  with  the  pelvis  of  the  kidney :  or,  what 
is  more  common,  when  nephritis  is  complicated  with  inflam- 
mation of  the  lining  membrane  of  the  ureters  and  bladder. 

The  above  propositions  are  sound  and  warrantable. 

2.  Chronic  Nephritis. — The  following  an?  the  results  arrived 
at  by  M.  Rayer : 

In  simple  chronic  nephritis,  without  inflammation  of  either 
the  bladder,  prostrate  gland,  or  urethra,  the  urine  rarely  con- 
taina albumen  or  blood  ;  but  an  excess  of  mucus  is  fi'eqneutly 
observed.  Pus  may  likewise  be  met  with,  when  the  disease  is 
complicated  with  chi-onic  inflammation  of  the  pelvis  of  the 
kidneys,  or  of  other  portions  of  the  mucous  membrane  of  the 
urinary  apparatus.     The  urine  ia  often  alkaline. 

3.  InfiammuHon  of  the  jyelvis  of  the  hdney  and  ureters. — 
The  effect  of  these  diseases  is,  to  determine  the  presence,  in  the 
urine,  of  a  variable  amount  of  pus.  The  uiine,  after  admixture 
with  this  foreign  substance,  sometimes  retains  its  acidity,  but 
more  commonly  it  hastens  the  decomposition  of  the  nrea  into 
8ub-carbonate  of  ammonia,  and  renders  the  uriue  alkaline.  It 
presents,  in  fact,  all  the  characteristic  appejirances  already 
noticed  as  resulting  from  the  presence  of  pus,  and  someUmea 
contains  blood  :  of  the  cfTects  of  this  last  upon  the  urine,  wc 
have  elsewhere  treated. 

M.  Rayer  has  given  to  this  disease  the  name  of  pyelitis,  and 
has  devoted  to  it  several  interesting  chapters  in  the  third 
volume  of  hia  treatise  On  the  Diseases  of  the  Kidney ;  one  of 
these  treats  of  the  history  of  calculous  pyelitis,  or  calculous 
nephritis  of  previous  authors,  as  follows  : 

*.  Calculous  Pyelitis.— This  disease,  aflecting  the  calyx, 
pelvis  of  the  kidney,  and  ureters,  frequently  complicates  di»- 
ease  of  the  kidney  itself  (pyelo-catculous  nephritis),  and  is 
due  to  the  presence  of  either  gravel  or  caIcuH,     The  following 
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are  the  modificationa  of  the  urine,  to  which  this  particular 
inflammation  gives  risa 

M.  Rayer  begins  by  admitting  five  stages  of  the  disease. 

First  Stage. — Nephritic  colic,  suppression  of  nrine,  or  escape 
of  merely  a  few  drops,  of  a  deep  red  colour. 

Secoiid  Stage.—Ui'me  less  highly  coloured,  containing  mucus 
and  often  blood.  These  two  substances  are  often  mingled  with 
the  uric  acid  and  salts. 

The  urine  may  likewise  contain  gravel ;  in  such  a  case,  we 
notice  reddish  rhomboidal  crystals  of  uric  acid,  and  the  nrine 
itself  is  strongly  acid.  It  is,  on  the  contrary,  alkaline,  if  the 
calculi  are  phosphatic. 

Third  Stage  (purulent  secretion  without  renal  tumour). — 
Urine  sometimes  bloody,  more  frequently  white  and  turbid; 
deposits  due  dtber  to  pus  alone,  or  to  its  admixture  with  the 
salts. 

Fourth  SUige  (purulent  urine  with  renal  tumour). — This 
tumour  is  owing  to  the  accumulation  of  pus  in  the  distended 
pelvis  and  caiices  of  the  tiduey.  The  nrine  is  purulent  and 
bloody,  but  liable  to  conaidorablo  variations.  At  one  emission 
it  may  be  turbid  and  loaded  with  pus,  M-hile  at  another  it  may 
present  the  usual  appearances  of  health.  This  diflerence  de- 
pends npon  the  admixture  or  non-admixture  of  the  pus  with 
the  urine. 

This  latter  fluid  almost  always  contains  a  larger  amount  of 
albumen  than  can  be  explained  by  the  presence  of  the  pus. 
During  this  fourth  stage,  retention  of  urine  may  occur. 

Fifth  Stage. — Atrophy  of  the  kidney,  without  purulent 
secretion. 

a.  Acute  Cystitis. — The  effect  of  acute  cyslitis  is  to  produce 
a  marked  increase  of  the  mucus  of  the  urine,  and  even  to 
convert  it  into  pus,  with  results  similar  to  those  which  take 
place  in  the  preceding  cases,  The  quantity  of  mucus,  however, 
is  never  so  great  as  in  chronic  cystitis. 

6.  Chronic  Cystitis. — This  constitutes  the  very  frequent 
disease,  to  which  the  term  catarrh  of  the  bladder  has  been 
applied.  It  may  aiise  from  various  canses,  upon  whicli  it  is 
not  GUI'  province  here  to  dwell. 
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We  have  repeatedly  examined  the  urine  in  this  disease ; 
the  modiiicatiotis  which  it  nndorgocs  are  as  follows : 

a.  The  quantity  varies,  differing  but  little,  however,  from 
the  standard  of  health. 

b.  The  specific  gravity  varies  greatly,  by  reason  uf  the  very 
different  proportions  of  water  which  the  luine  may  contain. 

c.  Its  colom-  is  pale,  bat  can  scarcely  be  well  ascertained 
without  filtration. 

d.  It  is  alkaline,  and  has  an  ammoniacal  urinoua  odour. 

e.  Its  transparency  is  affected  by  a  layer  of  mucus,  vaiying 
both  in  quality  and  quantity ;  in  some  cases  it  is  perfectly 
clear ;  this,  however,  is  rare ;  for  the  most  part,  it  is  turbid, 
semi-opaque,  and  exhibits,  under  the  microscope,  mucus  or  pus 
globules.  The  urine  ts  more  viscid  than  natural,  owing  to  the 
reaction  of  the  sub-carbonate  of  ammonia  upon  the  pus  and 
mucus. 

The  transparency  of  the  urine  is  often  affected  by  the  pre- 
dpitatea  which  constitute  the  usual  deposits  of  alkaline  urine : 
vii ,  phosphate  of  lime,  sub-carbonate  of  lijne  and  magnesia, 
ammoniaco-magnesian  phosphates 

This  variety  of  urine  is  generally  turbid,  of  a  dirty  apjiear- 
ance  and  semi-opaque  ;  it  sometimes  contains  a  small  quantity 
of  albumen,  but  this  is  by  no  means  constant  The  addition 
of  aether  shews  an  increase  of  the  fatty  matter. 

The  urea  is  considerably  diminished ;  fiom  its  conversion 
into  sub-carlranate  of  ammonia,  results  the  alkaline  condition 
of  the  urine,  and  the  secondary  changes  which  it  undergoes. 

Lastly,  in  vesical  catarrh,  the  urine  always  holds  in  solution 
a  certain  quantity  of  eub-earbonate  of  ammonia,  derived,  as  we 
have  Just  stated,  from  the  decomposition  of  the  urea.  This  is 
proved  by  adding  to  the  urine  a  smalt  quantity  of  some  strong 
acid ;  violent  effervescence  lakes  place,  and  carbonic  acid  is 
evolved. 

7.  Bleiwrrhiiffia. — Simple  blenorrhagia,  whether  acute  or 
chronic,  merely  determines  in  the  nrine,  the  presence  of  a  small 
quantity  of  muco-pus,  which  is  aometlmos  precipitated  in  thu 
form  of  flakes,  and  at  others,  in  that  of  whitish  fikmcnts.     It 
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is  seldom  sufficiently  abundant  to  render  the  urine  alkaline. 
>Vlien  the  discharge  is  profuse,  it  occasionally  happens,  that 
the  morning  urine  contains  more  muco-pas  than  at  other  times, 
together  with  a  small  quantity  of  albumen.  In  such  cases,  the 
urine  is  less  acid  than  usual 

8.  Retention  of  Urine. — We  shall  here  consider  the  symp- 
tom alone,  irresijective  of  the  numerous  causes  which  may  give 
rise  to  it.  When  retention  of  urine  is  but  a  temporary  pheno- 
menon, occurring  for  the  first  time,  and  lasting  but  a  little 
while,  its  only  effect  is  to  cause  a  concentration  of  the  wine, 
by  reason  of  the  absorption  of  a  portion  of  its  watery  element 

In  other  respects,  no  important  change  occurs.  It  frequently, 
indeed,  happens,  that  the  urine  is  drawn  off,  in  persons  labouring 
under  very  different  diseases,  such  as  typhoid  fever,  puerperal 
fever,  erysipelas  of  the  face,  etc,  and  in  each  of  these  it  pre- 
sents the  ordinary  characteristics  of  the  particular  affection 
from  which  the  patient  may  be  suffering. 

In  prolonged  retention  of  urine,  when  the  contents  of  the 
bladder  are  not  evacuated,  either  spontaoeou-sly,  or  by  means 
of  the  catheter,  decomposition  of  the  urea  commences,  and  a 
small  quantity  of  it  is  converted  into  sub-carbonate  of  am- 
monia. The  urine,  however,  does  nut  entirely  lose  its  acid 
properties.  It  is  in  such  cases  that  we  occasionally  observe 
the  nriue  to  deposit  sub-caibonate  of  lime  on  ebullition,  When 
the  retention  has  been  pi-olongeil,  is  of  long  standing,  and 
recurs  frequently,  there  is  generally  some  modification  of  the 
urine,  together  with  incipient  catanh  of  the  bladder.  The 
following  change  then  takes  place. 

The  pi-olonged  letention  of  acrid  urine  irritates  the  lining 
membrane  of  the  bladder ;  a  larger  amount  of  mucus  than 
usual  is  secreted,  it  becomes  altered  in  quality,  and  mixed  with 
a  small  quantity  of  pus.  Two  causes,  tberefoie,  contribute  to 
the  conversion  of  urea  into  sub-carbonate  of  anmionia :  1.  Pro- 
longed retention  of  urine ;  and,  2.  The  admixture  of  a  certain 
amount  of  muco-pus. 

Complete  transformation  of  the  urea  at  length  takes  plac«  ; 
the  urine  becomes  alkaline,  and  is  now  still  more  irritating 
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to  the  vesical  mucous  niembnvue,  which,  under  these  circuin- 
staiicea,  secretes  a  larger  aiuoont  of  purulent  matter  than 
heretofore.  We  have  here,  then,  double  action  and  reciprocal 
influence :  1.  Of  the  urine  upon  the  mucous  lining  of  the 
bladder,  causing  iuflanimatlon ;  2.  Of  the  product  of  the  m- 
flained  membrane  upon  the  urine,  modifying  still  further  the 
character  of  this  fluid. 

The  alkalinity  of  the  urine,  and  the  presence  of  a  certain 
quantity  of  pus  and  mucus,  are,  therefore,  the  result  of  pro- 
longed retention  of  urine. 

9.  Of  the  urine  in  cakulus  and  gravel. — ^This  is  a  sulaject 
upon  which  physico-chemists  have  exercised  their  utmost 
sagacity. 

Ej  what  agency,  we  may  here  asb,  do  certain  chemical  coa- 
stititents  of  the  urine  coalesce,  so  as  to  give  rise  to  gravel  i 
To  this  question  we  give  for  answer,  that  authorities  are  not 
all  of  the  same  opinion  respecting  the  formation  of  these  sub- 
stauces,  nor  do  the  facts  obsei-ved,  serve  to  throw  much  light 
ufion  the  subject. 

The  following  theory  appears,  to  us,  the  most  probabla 

Two  great  classes  of  causes  may  contribute  to  produce  that 
aggregation  of  the  chemical  elemeuts  of  the  urine  which  con- 
stitutes gravel 

1.  Their  proportion ; 

2.  A  special  molecular  condition,  due,  in  all  probability,  to 
certain  modifications  of  their  physical  [iropertics. 

The  coincidence  of  these  two  causes  is  often  indispensable  ; 
at  other  times,  one  or  the  other  may  su£Bce ;  but  in  many 
cases,  one  alone,  the  first  especially,  has  no  effect. 

1.  Proportion  of  the  chemical  constituents: 

It  is  generally  admitted,  that  au  increased  amount,  whether 
absolute  or  relative,  of  the  constituents  of  the  uruic,  may  give 
rise  to  gravel 

This  is  true  in  certain  cases,  but  in  the  majority  it  is 
Tiot  so. 

We  may  examine,  for  instance,  individuals  labouring  under 
protracted  disease,  whose  urine   almost  invariably  shews  au 
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excess  of  uric  acid,  which  b  precipitated  in  tho  fonn  iif  a 
copious  pulverulent  deposit- 
Is  gravel,  however,  observed  in  aiich  cases  ?  We  think  not. 
It  may  be  met  with  occasionally,  but  under  other  circum- 
stances :  thus,  in  persons  who  b&bitually  take  a  large  amount 
of  nutritious,  highly  nitrogenized  food,  and  but  little  exercise, 
we  frequently,  if  not  always,  find  a  deposit  of  amorplious  uric 
acid  in  the  urine.  After  the  lapse  of  a  certain  time,  it  may 
happen,  that  the  urine  of  such  persons  will  contain  gravel ; 
but  Bucfa  is  not  the  necessary  consequence  of  their  habitual 
condition. 

In  other  individuals,  whose  urine  is  always  alkaline,  phoa- 
phatic  deposits  are  far  from  being  common. 

This  arises  from  the  fact,  that  the  second  necessary  condition, 
previously  mentioned,  exercises  a  far  more  powerful  influence. 
This  condition  is,  as  we  have  seen,  a  special  molecular  an^ange- 
ment  of  the  chemical  elements  which  exist  in  the  urin& 

How  is  it,  we  may  ask,  that  in  persons  whose  urine  ao 
frei:|uently  and  for  bo  long  a  time,  contains  deposits  of  uric  acid 
and  its  compounds,  gravel  is  so  rarely  met  with !  It  is  from 
being  almost  invariably  combined  with  a  small  proportion  of 
animal  matter,  which  renders  it  amorphous,  and  destroys  its 
property  of  aggregation.  Collect  such  deposits,  dry  them  care- 
fully, and  you  will  never  obtain  aught  but  a  solid  substance 
without  cohesion,  and  which  the  smallest  effort  will  reduce  to 
powder.  The  uric  acid,  therefore,  must  be  in  some  particular 
condition,  which  is,  in  fact,  the  crystalline.  Although  rarely 
met  with  in  the  urine  in  this  form,  it  is  so  occasionally,  and 
we  are  convinced,  as  the  result  of  actual  observation,  that  the 
presence  of  crystallized  or  crystallizable  uric  acid  in  the  tuinc, 
is  oue  cause  of  gravel  It  will  be  observed  that  we  apeak  here 
of  uric  acid,  without  using  the  word  excess.  Without  doubt, 
whtn  in  undue  proportion,  the  tendency  to  the  formation  of 
gravel  will  be  still  greater  ;  but  it  may  nevertheless  occur  in 
urine  containing  no  excess  of  this  principle.  We  have  ob- 
served this  on  two  remarkable  occasions :  the  first  was  that  of 
a  man  admitted  into  the  H6pital  dc  la  Charitt^  with  violent 
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nephritic  colic.  He  voided,  along  with  the  urine,  several  speci- 
mens of  red  graveL  The  urine  was  perfectly  healthy,  nor  was 
there  the  slightest  excess  of  uiic  acid. 

The  same  fact  was  noticed  in  a  girl,  eighteen  years  of  age,    i 
admitted  into  the  Hfitel  Dieu,  for  nephralgia.  I 

If,  in  aome  cases,  we  assert  the  crystalline  condition  of  the 
uric  acid,  and  its  &eedom  &om  admixture  with  animal  matter, 
to  be  the  cause  of  the  formation  of  gravel,  we  cannot  do  so  iu 
all,  inasmuch  as  the  uric  acid  and  urates,  of  which  it  ia  com- 
posed, are  not  unfrequently  in  an  amoi-phoua  state :  in  each  ' 
cases,  we  presume  them  to  possess  some  unknown  property,  in 
virtue  of  which  they  are  enabled  to  coalesce  ;  of  this  peculiar 
property,  however,  we  know  nothing. 

The  formation  of  ammoniaco-magnesian  phosphatic  gravel 
may  be  more  readily  conceived.  The  urine  in  which  it  forms 
must  be  alkaline,  and  the  salt  is  always  precipitated  in  a 
crystalline  form  It  is  not  surprising,  therefore,  that  when 
these  phosphates  become  very  abundant,  the  ciyatals  should 
coalesce  and  give  rise  to  the  formation  of  etiU  larger  ones, 
constituting  graveL 

Gravel  composed  of  phosphate  of  lime  ia  very  rare:  this  is 
doubtless  owing  to  its  existing  in  the  urine  as  ao  omotphons 
substance. 

Tliat  of  cystine  is  equally  rai'C.  It  occurs  under  circum- 
stances of  which  we  are  entirely  ignorant.  Oxalate  of  lime 
calculi  and  gravel  may  be  easily  conceived  to  exist  in  the  urine 
of  those  who  make  use  of  articles  of  food  containing  oxalic 
acid  or  oxalates,  such  as  sorrel,  etc,  etc.  It  is  sufficient  for  a 
healthy  individual  to  have  partaken  of  such  a  vegetable  at 
dinner,  to  discover,  on  the  morrow,  crystals  of  oxalate  of  lime 
in  his  urine. 

If,  then,  we  suppose  a  healthy  person  to  make  habitual  use 
of  food  in  which  a  lai^c  proportion  of  oxalates  exists,  it  follows 
that  his  urine  will,  almost  of  necessity,  contain  a  certain 
number  of  crystals  of  oxalate  of  lime,  which  are  all  but  in- 
solubla  The  aggregation  of  these  small  crystals  into  one 
or  more  of  larger  size,  may  be  readily  understood,  since   a 
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similar  result  can  easily  be  protluced  artificially  in  a  chtmiciil 
laboratory. 

This,  however,  is  not  always  the  case ;  for  in  the  absence  of 
suth  a  cause,  and  without  the  use  of  food  containing  oxalic 
acid  or  oxalates,  this  variety  of  gravel  may  yet  occur.  Of  the 
mechanism  of  its  production  we  know  nothing,  and  we  might 
ask  with  Vogel,  whether  the  oxalic  acid  may  not  be  regarded 
as  a  substance  derived  from  the  uric  acid,  but  containing  leas 
oxygen  than  this  latter,  and  liable  to  be  formed  under  certain 
circumstances,  hitherto  undetermined.  It  is  not  our  intention 
here,  to  enter  fully  into  the  subject  of  gravel  and  calculus,  and 
we  shall  terminate  this  .section,  by  describing  the  chief  charac- 
teristics of  the  different  species  of  gravel 

1.  Uric  acid  gravel : 

Its  colour  is  reddish,  bordering  occasionally  upon  yellow. 
It  is  readily  soluble  in  alkalies,  and  more  especially  in  solutions 
of  potaah.  Nitric  add  likewise  dissolves  it  with  effervescence ; 
and  if  the  product  be  evaporated  to  di-yness,  it  assumes  a  fine 
rod  colour,  attributed  by  Prout  and  others  to  hippuric  acid. 
When  exposed  to  the  flame  of  a  spirit  lamp,  this  variety  of 
gravel  is  entirely  dissipated 

2.  Gravel  composed  of  ammoniaco-magnesian  phosphates, 
crystallijjcs  in  four-sided  prisms,  terminating  in  four-sided 
pyramids  or  needles.  They  have  a  pungent  taste  and  alkaline 
reaction.  When  thrown  on  heated  charcoal,  they  disengage 
an  aminoniacal  smell ;  potash  and  soda  likewise  liberate  the 
ammonia. 

'A.  Oxalate  of  lime  gravel  ia  of  a  dark  brown  or  bUckiah 
colour.  By  means  of  the  blow-pipe,  we  can  destroy  the  oxalic 
acid  and  obtain  the  lime,  which  may  be  recognized  by  the 
oi-diuary  tests. 

\.  Phosphate  of  lime,  rarely  found  as  gravel  in  the  nrine, 
may  be  recognized  by  its  ordinary  characteristics. 

5,  Cystine,  or  cystic  oxide,  has  been  described  when  treat- 
ing of  the  chemical  properties  of  the  orijie. 

10.  Urinary  Cnlctdi. — AJI  that  we  have  stated  respecting 
gravel  is  e<iually  applicable  to  calculi  in  geuaal.     We  have  no 
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intention,  therefore,  of  tracing  their  Hstory.     Numerous  trust- 
worthy works  have  been  published  on  this  subject,  to  which   ' 
we  may  refer  the  reader,  contenting  ouraelvea  with  a  very  few 
words  relative  to  the  formation  of  these  bodies. 

1.  In  some  cases,  the  cause  which  determines  the  formation 
of  a  calculus,  is  the  presence  of  a  foreign  body  in  the  urine  ; 
the  deposition  and  crystallisation  of  the  different  salt^  taJces 
place  around  it 

2.  At  other  times,  a.  portion  of  gravel  acts  in  a  similar 
manner,  and  gradually  increases  in  size,  by  the  addition  of  new 
crystalline  or  amorphous  layers. 

3.  The  condition  of  the  urine,  in  cases  of  calculus,  may 
resemble  that  met  with  in  the  different  species  of  gravel,  the 
formation  of  which  is  due,  rather  to  the  peculiar  state  of  those 
chemical  constituents  of  which  calculi  ai-e  composed,  than  to 
their  absolute  or  relative  excess  in  the  urine  itselt 

4.  When  a  calculus  actually  exists  in  the  bladder,  the  urine 
may  either  be  healthy,  or  present  similar  qualities  to  those  met 
with  in  vesical  catan-h  ;  in  fact,  this  complication,  to  a  greater 
or  less  degree,  is  by  no  means  an  uncommon  accompaniment 
of  stone  in  the  bladder.  M.  Becquerel  foimd  this  to  be  the 
case  in  several  specimens  of  urine  taken  from  patients  affected 
with  calculous  disease,  in  the  wards  of  the  Charit^,  during  the 
year  1839 ;  but,  we  repeat,  these  cases  are  not  suflBciently 
numerous  to  admit  of  our  generalizing  the  proposition  in 
question ;  we  have  merely  endeavoured  to  propound  certain 
considerations  respecting  the  condition  of  the  urine  in  cal- 
culous diseases,  without  attempting  to  trace  the  entire  histoiy 
of  these  affections. 

11.  Organic  diseases  o/  the  kidneys,  ureters,  bladder,  and 
prostate. — ^Whenever  one  or  other  of  these  orgaua  is  affected 
with  cancerous  or  tubercular  degeneration,  and  that  the  part 
so  affected,  whether  softened  or  ulcerated,  is  brought  into  com- 
munication with  the  interior  of  the  uiinary  passages,  through 
the  vesical  nmcous  membrane,  itself  diseased,  two  new  sub- 
stances, viz.,  pus  and  blood,  may  pass  into  the  urine.  It  is 
needless  to  revert  to  the  changes  which  tliey  produce  there. 
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Tlie  following  is  a  reauvi4  of  the  reseErclies  of  M.  Eayer,  rela- 
tive to  the  condition  of  the  urine  in  tubercular  and  cancerous 
flisease  of  tJie  kidney. 

When  tubercles  exist  in  the  kidney,  tlie  urine  undergoes  no 
change  until  the  deposit  begina  to  soften;  it  then  becomes  more 
or  less  turbid,  and  contains  particles  of  organic  matter,  which 
are  deposited  along  with  the  salts.  Should  the  tubercular 
disease  of  the  kidney  coincide  with  a  similar  affection  of  the 
lining  membrane  of  the  bladder,  we  may  sometimes  meet  with 
portions  of  mucous  membrane  in01trated  with  tubercular 
matter. 

In  cancer  of  the  kidney,  we  generally  find  blood  in  the  urine, 
and  sometimes  in  quantity  snfficient  to  coagulate  The  super- 
natant urine  is  turbid,  of  a  dark  dirty  colour,  and  albaminoos. 

We  shall  not  here  allude  to  the  parasites  which  are  occa- 
Htonaily  met  with  in  the  urine,  but  would  refer  the  reader  to 
the  third  volume  of  M.  Kaycr's  treatise. 

1 2,  Cysts  of  tlie  Kidney. — A  woman,  admitted  into  the  Hotel 
Dieu,  died  of  acuto  peritonitis.  At  the  autopsy,  in  addition 
to  the  ordinary  appearances  of  inflammation,  we  found  the 
kidneys  transformetl  into  a  multitude  of  cells  or  cysts,  some 
of  which  were  isolated,  but  all  were  filled  with  a  slightly 
albumiiiaus  senim.  resembling  urine.  It  was  not,  however, 
analysed.  Both  kidneys  were  equally  diseased ;  they  weru 
nearly  doubled  in  size ;  amid  the  numerous  cysts.  lined  with  a 
smooth,  polished,  delicate  membrane,  were  found,  here  and  there. 
fruipnents  of  cortical  or  tubnhir  sabstance,  irregularly  scat- 
tci'ed  about ;  the  pelvis  of  the  kidney,  though  altered  in  shajic, 
could  still  be  distinguished.  The  urine  was  daily  examined, 
except  during  the  last  stage  of  the  disease,  when  it  was  passed 
involuntarily ;  it  presented  all  the  characteristics  of  aniemia. 
Tlie  patient  was  exceedingly  debilitated,  and  the  feverish  symp- 
toms were  bat  slights 

These  numerous  cysts,  therefore,  had  in  no  respect  modified 
the  urine,  this  fluid  being  merely  under  the  influence  of  the 
constitutional  state  of  the  patient. 


PATHOLO«lCAi  CHEMtaTRY. 


ARTICLE  V. 

OP  THE  SESnUAL  SECEETION,    OE  8PEEMATIC  FLtrnX 

The  BL'misal  Becretion  is  a  complex  fluid,  derived  from  thu 
tmited  scci-etions  of  the  testicles,  vesiculi  seniiiiales,  and  pro- 
state gland.  It  is  thick,  whitish,  viscid,  somewhat  gelatinous, 
semi-transparent,  and  endowed,  moreover,  with  a  peculiar  odoar. 

When  examined  under  the  microscope,  we  perceive  an  im- 
mense number  of  spermatozoa,  moving  about  freely.  We 
likewise  find  large  and  numerous  bright  molecular  granules 
(Wagner),  varying  from  the  -^^^  to  the  xjo  of  a  line  iu  dia- 
meter. A  considerable  number  of  epithelial  cells  are  also 
met  with. 

The  seminal  fluid,  at  the  moment  of  emission,  is  somewhat 
turbid,  and  mingled  with  the  mucous  secretion  of  the  prostate 
gland,  from  which  it  cannot  be  separated.  Its  consisteuee 
varies,  in  proportiou  to  the  length  of  time  that  it  has  remained 
in  the  vesiculi  seminales  and  testicles.  It  is  to  Vauquelin, 
Jonrdan.  and  John,  that  we  are  indebted  for  the  most  accurate 
information  i-elative  tu  the  composition  and  properties  of  the 
seminal  fluid 

This  fluid,  when  left  to  itself  for  a  certain  length  of  tjm^ 
becomes  more  transparent  and  limpid,  and  may  be  almost 
entirely  dissolved  in  water.  If,  on  the  contrary,  it  is  thrown, 
into  water  when  first  ejected,  it  immediately  sinks,  and  coaga- 
Ifttes  in  filaments,  as  though  alcohol  had  been  added. 

The  precipitated  mass  is  soluble  iu  acetic  acid,  and  thia  sola- 
tion  may,  in  turn,  be  precipitated  by  ferro-cyanide  of  potassiam. 

The  coagulum  formed  by  the  spennatic  fluid,  when  thrown 
into  water  and  left  there,  is  at  last  completely  dissolved,  leav- 
ing only  a  few  whitish  flakes. 

The  seminal  secretion,  when  left  to  itself,  presents  on  the 
surface  a  number  of  quadrilateral  prisms,  arranged  in  tlie 
form  of  stars  and  terminating  in  four-sided  pyramids,  These 
have  been  regarded  by  Berzelius  and  Vauquelin  as  ammouiaco- 
magnesian  phosphates.     When  nearly  dry,  the  spermatic  fluid 
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liecomes  covereii  with  a  pelUele.  in  the  midst  of  wticli  may  be 
observed  white  points,  composed  of  crystals,  analogoua  to  those 
(if  which  we  have  just  sjioken.  with  the  addition  of  crystals  of 
phosphate  of  lime. 

When  the  secretion  has  lost  all  its  water  by  evaporation, 
there  remains  a  yellow,  elastic,  semi-transparent  mass,  of  about 
one-tenth  the  weight  of  the  orl^al  fluid. 

According  to  Vauquelin,  the  recent  seminal  fluid  is  soluble 
in  all  acids  ;  while  alkalies  cannot  precipitate  it  from  the  solu- 
t.ii>n  thus  formed.  It  is  equally  soluble  in  alkalies,  after  which  it 
cannot  be  precipitated  by  acids. 

The  addition  of  alcohol  to  fresh  semen,  coagulates  it  in  long 
whitish  filaments,  which  cannot  be  redissolved.  When  dried 
in  this  state,  it  affords  an  opaque,  white,  elastic  mass ;  this,  on 
the  addition  of  water,  swells  like  mucus,  but  does  not  dissolve. 
Be.rzelius.  who  carefully  studied  the  semen,  conelndea,  as  the 
result  of  his  researches,  that  this  fluid  contains  a  peculiar 
substance,  to  which  he  has  given  the  name  of  spemmtine. 

Sl>ermatine  is,  according  to  BerBclius,  a  fluid  substance, 
existing  in  a  suspended  condition  in  the  semen,  as  though  it 
were  mucus.  It  <Uffers  from  mucus,  however,  in  that,  when 
removed  from  the  body,  it  possesses  the  property  of  being 
solnble  in  the  same  fluid  in  which  it  had  merely  been  as  it 
were  suspended ;  and  when  once  thus  dissolved,  it  produces  a 
clear  fluid,  which  heat  does  not  coagulate.  It  is  this  pro- 
jK'rty  which  distinguishes  spermatine  from  all  other  animal 
substances. 

Spermatine,  that  has  been  coaguUted  by  alcohol,  may  be 
dissolved  in  concentrated  sulphuric  acid,  and  the  solution  pre- 
sents a  yellow  colour.  That  portion  which  has  been  dissolvcil. 
forms  a  white  precipitate  in  water,  while  those  which  had  been 
simply  expanded  by  the  acid,  without  being  dissolved,  abandon 
the  acid  and  retract  upon  the  addition  of  water.  Tlie  preci- 
pitate thus  formed,  cannot  be  redissolved  by  water,  even  when 
in  large  quantity  and  heated. 

On  the  addition  of  nitric  acid,  the  spermatine  becomes 
yellow,  but  is  not   dissolved.      It  is  precipitated  by  water. 
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Acetic  acid  renders  apermatine  gelatinous  and  transparent ;  it 
may  be  dissolved  in  tLis  acid  by  boiling,  and  the  solution 
becomes  turbid.  TLe  same  effect  is  produced  by  ferro-cjaDide 
of  potassium.  Cai'bonate  of  potash  and  bichloride  of  mercury 
produce  no  appre(;iy.ble  change.  An  infusion  of  galls  produces 
a  precipitate. 

The  following  is  the  composition  of  the  spermatic  fluid, 
according  to  VauqueliiL 

Extractive  matter  (spermiitinc)        ....  n 

Phosphate  of  llmo 3 

Sodn 1 

Water !>" 

According  to  John,  the  spennatic  fluid  ia  composed  of  a 
glairy  matter,  together  with  a  small  quantity  of  albumen  ;  a 
substance  soluble  in  ^ther,  soda,  phosphate  of  lime,  chloride  of 
sodium,  and  an  odoriferous  volatile  principle 

From  all  this  it  ia  evident,  that  we  possess,  as  yet,  no  very 
accurate  quantitative  analysis  of  the  spermatic  fluid. 

Oj'  the  modificationa  of  the  spermatic  fluid. — Various  at- 
tempts have  been  made  to  investigate  the  modifications  of 
which  this  fluid  is  susceptible ;  much,  however,  remains  yet  to 
be  done. 

Consistence. — The  semen,  at  the  moment  of  emission,  is  often 
but  slightly  viscid,  and  almost  entirely  liquid.  Such  a  condi- 
tion may  occur  under  three  different  circumstances  : 

1.  Spermatozoa  still  exist ; 

2.  Spermatozoa  are  present  in  the  secretion,  but  th^  are 
less  lively,  and  die  sooner  than  in  the  natural  condition  of  the 
spermatic  fluid ; 

3.  These  animalcules  have  entirely  disappeared,  and  mole- 
cular granules  can  alone  be  detected. 

These  three  conditions  must  be  examined  separately. 

First  Conditiom. — The  semen  is  more  liquid  than  usual, 
but  contains  as  lively  and,  -we  might  say,  as  healUiy  anivialr 
cides,  as  tiioiir/h  it  were  of  normal  consistence. — In  the  tirat 
place,  then,  this  liquidity  of  the  semen  may  not  take  place 
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previous  to  ejaculation,  but  only  after  the  lapse  of  several 
minutes,  or  more.  When,  under  such  circumstances,  we  still 
find  spermatozoa,  we  may  regard  the  case  as  a  rare  one ;  the 
semen  may  indeed  retain  its  fecundating  properties,  but  these 
are  much  feebler  than  when  the  secretion  in  question  is  viscid 
and  consistent. 

Second  Condition. — Tlie  semen  is  more  liquid  at  the 
moment  of  emission,  or  after  the  lapse  of  a  few  minutes;  Hie 
spermatozoa  are  more  sluggish  than  usual,  and  their  move- 
ments rapidly  cease,  for  the  most  part,  during  the  time  that 
the  liquefaction  of  the  seminal  fluid  is  taking  place. — ^This 
is  a  much  more  frequent  occurrence  than  the  former.  The 
fecundating  property  of  the  semen  has  less  chance  of  being 
retained,  and,  in  the  majority  of  cases,  it  is  completely  lost 

Third  Condition. — The  semen  is  liquid  at  the  moment  of 
emission,  or  after  the  lapse  of  a  few  minutes;  it  contains  no 
spermatozoa,  and  the  microscope  reveals  only  the  presence  of 
molecular  granules. — This  variety  of  the  seminal  fluid  pos- 
sesses no  fecundating  power.  There  are  some  authorities, 
however,  who,  refusing  to  admit  the  presence  of  spermatozoa 
as  being  absolutely  necessary  to  the  fecundating  property  of 
the  semen,  hold  a  contrary  opinion.  The  truth  is,  that  viscid 
and  very  consistent  semen  may  be  met  with,  containing  few  or 
no  spermatic  animalcules,  or  in  which  they  die  rapidly. 

This  is  all  we  know  of  the  changes  occurring  in  the  spermatic 
fluid.  Our  information,  albeit  limited,  is  not  without  interest, 
in  relation  to  the  diagnosis  of  certain  cases  of  sterility. 

As  regards  therapeutic  deductions,  we  know  but  little  of  the 
means  likely  to  restore  the  normal  consistence  of  the  seminal 
fluid,  or  to  cause  the  reappearance  of  the  spermatozoa.  It  is 
only  by  analogy,  and  upon  general  principles,  that  we  recom- 
mend corroborants  of  every  description,  iron,  quinine,  sulphur 
baths,  sea  bathing,  hydrotherapia,  a  nitrogenized  diet,  conti- 
nence, moderate  exercise,  etc.,  etc.  We  know  of  no  specific, 
worthy  of  confidence  in  such  casea 
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ARTICLE    VI. 

OF  THE  MILK. 

It  is  only  since  the  commencement  of  the  nineteenth  century, 
that  precise  notions  have  been  acquired,  respecting  the  chemical 
composition  of  milk. 

The  more  ancient  authorities  merely  described  the  manunary 
secretion,  in  accordance  with  its  apparent  physical  properties. 
Thus,  they  investigated  its  colour,  taste,  odour,  viscidity,  and 
quantity.  Occasionally  they  tested  it  by  means  of  vinegar  and 
heat.  At  the  beginning  of  the  seventeenth  century,  however, 
the  microscope  was  first  employed  in  the  examination  of  the 
tissues  and  organic  fluids  :  Borellus  (1()5G)  and  Kircher  (1658) 
applied  the  instrument  to  a  study  of  the  secretion  in  question  ; 
but  it  is  to  Leeuwenhoeck  that  we  are  indebted  for  the  discovery 
of  the  milk  globules  (1722).  To  this  experimenter  succeeded 
Bonuain,  Delia  Torre  (1 763),  Hewson  (1773),  Gruithuisen  (1809). 

Among  those  who,  since  the  commencement  of  the  present 
century,  have  turned  their  attention  to  the  subject  of  the 
milk  and  its  composition,  we  may  mention  the  following  : 
Treviranus,  Hodgkin,  Lister,  and  Weber  (1830),  Wagner  (1837), 
Burdach,  Easpail,  Donnd,  Dujardin,  Turpin  (1837),  Mandl 
(1839),  Gcrber  (1 840),  Vogel  (1841),  Simon  (1838),  Guterbock, 
Miiller,  Henle,  Schultze,  Kralise,  Harting,  Nasse,  Fuchs,  d'Outre- 
pont,  Quevenne  (1841),  Devergie  (1841),  Bomanet  (1842). 

The  most  remarkable  researches  have  been  those  made  by 
Parmentier  and  Deyeux  (1800),  Quevenne,  Lh^ritier,  Boussin- 
gault,  Simon,  and  Lehmann. 

In  accordance  with  the  indications  pointed  out  by  M.  Moigno, 
M.  Poggiali  has  applied  optica^l  science  to  the  investigation  of 
the  sugar  of  milk. 

We  might  quote  here,  almost  every  treatise  on  obstetrics  and 
on  the  diseases  of  women  and  children,  as  containing  more  or 
less  interesting  researches,  respecting  the  composition  and 
properties  of  human  milk. 

Lastly,  we  may,  perhaps,  be  permitted  to  quote  the  work  pub- 
lished by  ourselves,  in  conjunction  with  M.  Vemois,  and  from 
which  the  following  chapter  is  extracted,  or  rather  compiled. 
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Sect.  I. — Method  of  Analysis. 

The  majority  of  authors  who  have  analyzed  the  product  of 
the  mammary  secretion,  and  made  known  the  results  thereof, 
appear  to  have  omitted  the  details  of  the  process  necessary  for 
the  complete  analysis  of  this  liquid. 

The  following  is  the  method  adopted  by  MM.  Vemois  and 
BecquereL* 

About  two  ounces  of  milk  are  to  be  procured  and  divided 
into  two  equal  portions.  Of  these,  one  is  to  be  dried  in  a 
warm  stove,  at  a  temperature  not  exceeding  from  60  to  80 
degrees,  centigrade  measurement;  this  temperature  is  to  be 
maintained  without  interruption,  until  desiccation  be  complete. 
We  ascertain  that  this  is  the  case,  on  finding  that  the  solid 
residue  no  longer  loses  weight  It  may  even  be  left  for  some 
hours  longer.  When  once  thoroughly  dried,  the  residuum  is 
weighed,  and  the  difference  between  the  weight  thus  afforded 
and  that  of  the  milk  when  first  placed  in  the  stove,  will  give  : 
a.  The  proportion  of  water ;  and,  6.  The  amount  of  solid  mat- 
ters contained  in  an  ounce  of  milk.  The  whole  to  be  referred 
to  1000. 

The  solid  residuum  is  now  to  be  treated  with  aether.  This 
is  repeated  several  times,  until  the  aether  which  passes  through 
the  filter,  no  longer  appears  to  contain  fatty  matter.  This 
part  of  the  process  gives  us  the  weight  of  the  butter  in  two 
different  ways,  each  of  which  acts  as  a  corrective  to  the  other. 
Thus,  if  the  residue  be  again  dried,  the  decrease  of  weight 
which  is  found  to  have  taken  place,  gives  the  amount  of  fatty 
matters.  On  the  other  hand,  if  we  evaporate  the  filtered 
aether,  we  obtain  the  weight  of  the  butyraceous  matters.  What 
remains,  after  the  butter  has  been  removed  by  the  aether,  con- 
tains the  casein,  sugar,  extractive  matters,  soluble  and  insoluble 
salts.  It  is  to  be  incinerated  in  a  platinum  capsule,  and  the 
burnt  residuum  will  then  give  the  proportion  of  salts  con- 
tained in  an  ounce  of  milk.  The  whole  to  be  again  referred 
to  1000.  

*  Annales  (TJIygihie,  p.  267. 
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We  may  here  give  an  example  of  the  above  process  in  round 
numbers.  Thus,  an  ounce  of  milk  when  dried  gave  one  drachm 
of  solid  matters,  and  about  seven  of  water.  The  drachm  of  solid 
matters,  when  treated  with  tether,  gave  in  turn  1 5  grains  of 
fatty  matter  (butter),  and  45  gi*ains  of  solid  matter  as  residue, 
which  last,  when  incinerated,  afforded  about  1^  grains  of  salts. 

As  for  the  remaining  43|^  grains,  they  represent  three  prin- 
ciples :  1.  The  casein ;  2.  The  sugar ;  and,  3.  The  extractive 
matters.  The  whole  is  to  be  referred,  as  before,  to  1000.  All 
that  now  remains  to  be  done,  is  to  obtain  these  substances  in 
a  separate  form,  and  for  this  puipose  we  employ  the  second 
portion  of  milk,  which  was  set  aside  at  the  commencement  of 
the  process.  This  portion  is  now  to  be  coagulate  by  boiling 
it  with  a  drop  or  two  of  rennet,  and  a  few  drops  of  acetic  acid.* 
It  is  then  to  be  filtered,  the  clear  residue  constituting  the 
serum  of  the  milk.  This  serum  contains :  1.  The  sugar  of  milk ; 
2.  The  extractive  matters ;  and,  3.  The  soluble  salts. 

To  ascertain  the  proportion  of  sugar,  the  serum  is  submitted 
to  the  action  of  the  polarimeter ;  and  by  reference  to  a  table 
previously  prepared,  the  deviation  of  the  ix)larized  ray  will 
give  the  exact  quantity  of  sugar  contained  in  1000  parts  of 
milk  serum. 

By  means  of  these  two  series  of  operations,  we  have  obtained 
in  succession,  the  weight:  1.  Of  the  water;  2.  Of  the  solid 
matters ;  3.  Of  the  butter ;  4.  Of  the  sugar  of  milk ;  and, 
lastly,  of  the  salts.  These  results  if  referred  to  1000  (according 
to  our  assumed  numbers)  give  : 

Water 886.67 

Solid  matters 133.33 

Tliese  latter  may  be  thus  sub-divi<ied : 

Butter 33.32 

Sugar  of  milk 35.00 

Salts 3.00 

Total     .         .         .  71.32 

This  sum  total  of  71.32  being  subtracted  from  133.33,  which 
represents  the  proportion  of  solid  matters,  there  remains  62.01 , 
which  stands  for  the  weight  of  the  casein  in  union  with  the 
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extractive  matters.  These  latter  may  be  represented  by  6  or 
8  ;  nor  have  we  thought  it  necessary  to  isolate  them,  inas- 
much as  from  their  almost  unascertained  nature,  they  would 
serve  merely  to  complicate  the  analysia  In  this  manner,  we 
may  ascertain  the  weight  of  the  casein,  without  falling  into  the 
errors  of  those  who  have  endeavoured  to  obtain  the  complete 
isolation  of  this  principle. 

We  have,  however,  occasionally  isolated  the  extractive 
matters  in  the  following  manner : 

The  residuum  of  coagulated  milk  is  successively  treated  with 
water,  alcohol,  and  ether ;  and,  when  each  of  these  has  been 
exhausted,  the  dried  residuum  is  pure  casein.  We  thus  obtain 
the  weight  of  the  extractive  matters ;  but,  as  we  have  already 
stated,  there  is  no  necessity  for  undertaking  this  long  and 
complicated  process. 

To  sum  up,  then,  it  is  evident  that  by  adopting  the  above 
method  of  procedure,  we  obtain,  in  the  most  accurate  manner, 
the  weight :  1.  Of  the  water ;  2.  Of  the  solid  matters  ;  3.  Of 
the  butter ;  4.  Of  the  sugar ;  5.  Of  the  casein  in  union  with 
extractive  matters ;  and  6.  Of  the  salts  by  incineration. 

Sect.  II. — Analysis  of  the  Milk  of  Healthy  Nurses. 

According  to  MM.  Vernois  and  Becquerel,  the  composition 
of  milk  in  the  human  female  is  as  follows : 


Mean. 

Maximum. 

Minimum. 

Specific  grayity 

1032.67 

1046.48 

1025.61 

Water  (per  1000  parts) . 

889.08 

999.98 

832.30 

Solid  matters  (ditto) 

110.92 

147.70 

83.33 

Sugar     

43.04 

69.56 

25.22 

Casein  and  extractive  matters 

39.24 

70.92 

19.32 

Butter 

26.6G 

56.42 

6.66 

Salts,  by  incineration 

1.38 

3.38 

0.65 

The  above  table  is  the  result  of  eighty-nine  analyses. 

The  following  one  shews  the  comparative  results  obtained 
by  those  who  have  made  human  milk  the  subject  of  experi- 
ment. In  this  table,  ^hese  results  are  all  referred  to  1000 
grammes. 
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A  variety  of  circumstances  may  influence  the  composition 
of  milk. 

Of  iiie  influence  of  age,  as  regards  the  nurse. — This  is  a 
point  of  great  importance,  as  bearing  upon  the  choice  of 
a  nursa  Much  diversity  of  opinion,  however,  here  exists. 
Mauriceau  recommends  us  to  choose  a  nurse  of  from  25  to  35 
years  of  age  ;  Van  Swieten,  from  20  to  30 ;  Chailly,  from  20 
to  30  ;  Donn^,  from  18  to  34j  ;  Bouchut,  from  20  to  35  ;  and 
Michael  Levy,  up  to  35  years  of  aga 

As  the  result  of  numerous  researches,  published  in  the 
Annals  of  Hygiine,  and  based  on  a  series  of  tables,  the  fol- 
lowing conclusions  have  been  arrived  at,  with  reference  to 
nurses  of  from  15  to  40  years  of  age. 

The  age  of  the  nurse  produces  no  sensible  alteration  of  the 
specific  gravity  of  the  water,  or  of  the  solid  matters  of  the 
milk.  It  is  only  at  the  extremities  of  the  scale  that  we  are 
able  to  detect  an  appreciable  difference.  The  physiological 
standard  is  to  be  found  between  the  ages  of  20  and  30. 
Thus: 

From  16        From  From  From  From         Normal 

to  UU  years     20  to  36        26  to  80       80  to  85        85  to  40         condi- 
of  age.  years.  years.  years.  years.  tion. 

Specific  gravity    .  1032.24   1033.08   1032.20   1032.42   1032.74   1032.67 

Weight  of  water  .     869.85     886.91      892.96     888.06     894.94     889.08 

„  of  solid  matters    130.15     113.09     107.04     111.94     105.06     110.92 


„  of  sugar     .     .       35.23       44.72       45.77       39.53       39.60       34.61 

1 


„  of  casein  and  ex-.  ^^^^^       ^^^^3       ^^^^^       ^2.33       42.07       39.24 


tractive  matters 
of  butter    .     . 
of    incinerated 


„  of  butter     .     .       37.38       28.21        23.48       28.64       22.33       26.66 


acmerated  ) 
.     .    •    •   J 


salts 


Of  the  influence  of  age,  on  the  part  of  tfie  milk, — Upon  this 
point  authorities  are  not  less  at  variance  than  upon  the  pre- 
ceding ona 

Mauriceau  recommends  milk  of  from  one  to  two  months, 
and  never  more  than  from  three  to  four  months  old. 

According  to  Levret,  the  quality  and  quantity  of  the  milk 
are  of  more  importance  than  its  age. 

Donn^  considers  the  best  milk  to  be  that,  secreted  at  about 
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the  sixth  month,  or  from  that  to  the  eighth  month  ;  Boncha 
entertains  a  very  simitar  opinion. 

As  the  result  of  our  researches,  published  in  the  AnnaU  (j 
Hygikne  (p.  276),  we  are  enabled  thus  to  state  the  influence  o 
age  upon  the  composition  of  the  milk. 

From  the  first  to  the  fifteenth  day,  there  exists  a  certau 
amount  of  colostrum  in  the  milk,  which  gives  rise  to  the  fol 
lowing  modifications : 

Low  specific  gravity ; 

Decrease  of  the  water ; 

Increase  of  the  solid  matters  ; 

Trifling,  but  almost  invariable  decrease  of  the  sugar  ; 

Marked  increase  of  the  casein ; 
„  „        of  the  butter ; 

Increase  of  the  salts ; 

The  analysis  of  the  milk,  from  the  fifteenth  day  to  the  twenty 
fourth  month,  as  made  by  MJ[.  Vemoia  and  Becquerel,  will  bt 
found  in  the  subjoined  tabl& 
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The  following  general  conclusions  may  be  deduced  from  the 
preceding  table. 

Specific  ffravity. — This  is  liable  to  variations. 

Water. — Its  proportion  is  much  increased  from  the  fifth  to 
the  sixth  month,  as  also  from  the  eleventh  to  the  twelfth.  It 
is  diminished  from  the  first  to  the  second  month,  and  from  the 
eighteenth  to  the  twenty-fourth  montL 

Solid  matters. — They  undergo  a  marked  increase  from  the 
first  to  the  third  montL 

Sugar, — Its  proportion  decreases  during  the  first  month, 
but  increases  from  the  eighth  to  the  tenth  montL 

Casein, — It  increases  during  the  first  two  months,  and  de- 
creases from  the  tenth  to  the  twenty-fourth  montL 

Butter. — It  undergoes  a  considerable  increase  up  to  the  fifth 
month,  and  a  corresponding  decrease  from  the  fifth  to  the  sixth, 
and  from  the  tenth  to  the  eleventh  montL 

Salts, — ^They  likewise  undergo  a  slight  but  progressive  in- 
crease from  the  first  to  the  fifth  month,  after  which,  they 
gradually  decrease  in  quantity. 

Of  the  influence  of  constitution,  on  the  part  of  the  nurse. — 
The  following  table  shews  the  composition  of  the  milk  in 
nurses  of  a  robust  or  enfeebled  constitution,  aB  contrasted  with 
those  in  average  health. 

Robust  Feeble  Average 

constitution.      coDBtitution.      constitution. 

Specific  gravity     .        .         .  1032.97  1031.90  1032.67 

Weight  of  water  .         .         .  911.19  887.59  889.08 

„       of  solid  matters  88.81  112.41  110.92 

„       of  sugar    .         .         .  32.55  42.88  43.64 

„      ofcaseinandextrac-j  ^^^^  39  ^i  39.24 

tive  matters .         .  j 

„      of  butter  .         .         .  25.96  28.78  26.66 

„      of  incinerated  salts  .  1.32  1.54  1.38 

Tlie  above  table  shews  : 

a,  A  lower  specific  gravity  in  those  of  a  feeble  habit  of 
body. 

h.  An  increase  of  the  water  in  the  opposite  condition,  and, 
as  a  necessary  consequence,  an  inverse  proportion  of  the  solid 
matters. 


„       w  v^o^.- •^.^  ^^v*«^- ^      3g^g  3^2^  3^2^ 

tiYes 
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In  nurses  of  robust  constitution,  the  sugar  and  casein  appear 
to  be  in  less  than  average  proportions ;  this,  however,  is  not 
the  case  in  nurses  of  a  weak  habit  of  body. 

In  these  last,  the  proportion  of  butter  is  slightly  increased  ; 
in  the  former,  the  reverse  occurs. 

The  salts  afford  similar  results. 

Of  the  influence  of  repeated  childhearing  upon  ike  milk, — 
The  following  table  shews  the  difference  in  the  composition  of 
the  milk  of  primiparse  on  the  one  hand,  and  of  multipara  on 
the  other. 

In  primi-  In  multl*  Normal 

pars*.  par«.  condition. 

Specific  grayity    .        .        .     1031.84  1032.30  1032.67 

Weight  of  water  .        .         .       889.36  885.53  889.08 

„      of  solid  matters        .       110.65  114.47  110.92 

„      of  sugar   .         .         .        44.14  46.82  43.64 

of  casein  and  cxtrac- ) 

„      of  butter.  .        25.66  27.01  26.66 

„      of  incinerated  salts  .  1.39  1.37  1.38 

It  is  evident  from  the  above  table,  that  in  multiparas  the 
butter  and  sugar  undergo  a  trifling  increase,  whilst  the  casein 
and  salts  retain  their  normal  proportion& 

Influence  of  Gestation. — ^Almost  all  authors  who  have  made 
the  milk  of  the  human  female  an  object  of  investigation,  agree 
in  forbidding  the  use  of  milk  derived  from  pregnant  women. 
Few  mothers  allow  their  children  to  be  suckled  by  nurses  so 
circumstanced,  and  hence,  it  is  difScult  to  institute  a  chemical 
examination  of  the  milk  in  the  pregnant  female.  We  know  of 
no  analysis  of  this  fluid,  previous  to  that  made  by  MM.  Vemois 
and  Becquerel,  upon  the  milk  of  the  same  individual,  before 
and  during  gestation. 

At  the  Normal 

third  month.       oonditlon. 

Specific  gravity 1030.67  1032.67 

Weight  of  water 860.97  889.08 

„      of  solid  matters  ....  139.01  110.92 

„      of  sugar 46.47  43.64 

„      of  casein  and  eztractiye  matters  34.52  39.24 

„      of  butter 55.97  26.66 

„      of  incinerated  salts                      .  2.05  1.38 


3S0 
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It  appears  &om  this  table,  theivfore,  1.  That  the  Gpecific 
gravity  of  the  milk  is  diminished  tluriDg  pregnancy,  owing  to 
the  increased  proportion  of  butter  ;  and  2.  That  the  proportion 
of  water  is  likewise  leas  than  natural,  whilst  that  of  the  solid 
matters  and  salts  is  above  the  average. 

Should  further  observations  be  eventually  made,  it  would  be 
interesting  to  ascertain  whether  gestation,. esjiecially  towards 
its  termination,  invariably  produces  an  increase  in  the  propor- 
tion of  solid  matters,  by  diminishing  that  of  the  water.  Should 
this  prove  to  be  the  case,  we  might  naturally  ask,  whether  such 
milk  would  not  be  of  more  difficult  digestion  than  that  of  a 
non-pregnant  female,  and  whether  some  children  so  nursed, 
might  not  be  seriously  affected.  It  is  easy,  however,  to  con- 
ceive, that  in  numerous  instances  such  milk  might  be  taken 
with  impunity. 

0/  Me  Influence  of  the  Development  of  the  Mainmat. — On 
this  point,  the  majority  of  authors  have  expressed  themselves 
in  vague  terms. 

From  certain  analyses  published  in  the  Annals  of  Hi/ffiene,* 
it  would  appear,  that  the  development  of  the  breasts  exercisea 
no  marked  influence  upon  the  composition  of  the  milk. 

0/  the  Influence  of  Retention  of  Milk  in  the  Breasts. — 
In  the  human  female  this  produces  no  modification  in  the 
different  constituents  of  the  mammary  secretion. 

Of  the  Influence  of  Menstrtiiiilon. — Much  diveraty  of 
opinion  exists  among  authors,  relative  to  the  influence  of  men- 
struation upon  the  Tiiilk  of  the  human  female.  The  majority, 
however,  allow+  that  it  undergoes  certain  cluinges  during  the 
catamenial  flow.  Hence,  the  popular  prejudice  which  imme- 
diately produces  the  dismissal  of  a  nurse,  as  soon  as  she  is 
discovered  to  be  menstruating.  Hence,  also,  arises  the  difficulty 
of  procuring  a  specimen  of  milk  under  such  ciicumstances. 

In  the  researches  formerly  alluded  to,  as  published  in  the 
Annaha  d'Hygiene.X  eighty-nine  cases  are  quoted;  of  these. 


t  Becquerel,  p.  S97. 
X  AnaaUa  iCHygi* 


t  Aiavdet  d^Uj/ijUne,  J 

,  p.  aOJ  and  303. 


302. 


SECBETIONS  FORMED  BY  CONGLOMERATE  GLANDS.        381 

there  were  seventy-nine  in  which  the  catamenia  were  absent, 
and  ten  in  which  it  had  reappeared  ;  in  three  of  these  latter, 
the  milk  was  examined  during  the  flow  itself 

The  following  table  illustrates  the  influence  of  menstruation 
upon  the  composition  of  the  milk  : 


■ 

Suspftnsion 

or  the 
catamenia. 

R«tnrn  or 

coexistence 

of  ditto. 

Actaal  pre> 

aence  of 

ditto. 

Normal 
condi- 
tion. 

Specific  gravity 

1032.24 

1031.94 

1031.48 

1032.67 

Weight  of  water 

889.51 

886.44 

881.42 

889.08 

„      of  solid  matters    . 

110  49 

113.56 

118.58 

110.92 

„      of  sugar 

43.88 

41.68 

40.49 

43.64 

„      of  casein  and  ex- 
tractives 

38.69 

43.58 

47.49 

39.24 

„       of  butter 

26.54 

26.98 

29.15 

26.66 

,,      of  incinerated  salts 

1.38 

1.32 

1.45 

1.38 

From  the  above  table,  we  may  draw  the  following  con- 
clusions : 

The  specific  gravity  of  the  milk,  although  almost  natural 
during  the  suspension  of  the  catamenia,  falls  progressively,  aa 
they  become  re-established. 

The  proportion  of  water  decreases  in  a  still  more  marked 
degree,  but  alike  progressively. 

The  proportion  of  solid  matters  increases  in  an  inverse  ratio. 

The  sugar  undergoes  a  progressive  decrease. 

The  casein^  a  marked  increase. 

The  butter  increases  likewise,  but  in  a  less  degree. 

Lastly,  the  salts  increase  somewhat,  during  the  actual  pre- 
sence of  the  catamenia. 

To  sum  up,  then ;  the  coexistence  or  return  of  the  menses 
produces  a  diminution  of  the  specific  gravity,  a  decrease  of  the 
water  and  of  the  sugar,  and  an  increase  of  the  solid  matters 
and  casein ;  the  butter  and  the  salts  remain  unchanged 

Hence,  it  would  appear,  that  the  milk  is  but  little  altered  in 
these  cases,  and  we  may  therefore  question  the  occurrence  of 
those  accidents,  so  frequently  attributed  to  the  return  of  the 
catamenia  during  the  period  of  lactation. 

In  the  different  cases  which  furnished  the  specimens  of  milk 
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from  which  the  preceding  analyses  were  deduced,  the  infants 
suckled  by  the  nurses  while  menstruating,  continued  to  enjoy- 
good  health,  and  lost  none  of  their  habitual  sprigbtliness. 

Of  tlie  Influence  of  tlie  Colour  of  the  Hair. — The  greater 
number  of  authorities  assert,  that  there  is  no  relationship 
between  the  colour  of  the  hair  and  the  composition  of  the  milk 
(Donn^  and  Devei^e).  This  opinion,  however,  is  at  variance 
with  that  of  Lheritier. 

It  would  appear  from  his  reeearches  published  in  ihc  Annals 
of  Hygiene,  p.  311,  that  the  milk  of  brown-haired  women  is 
of  higher  specific  gravity,  and  contains  more  water  and  solid 
matters,  with  the  exception  of  butter,  than  that  of  faii-haired 


From  this  it  would  appear,  that  the  milk  of  dark-liaired 
women  ia  to  be  preferred. 

Injtuence  of  Alimentation. — The  inBuence  of  alimentation 
upon  the  composition  of  the  milk,  has  been  noticed  in  the  work 
previously  quoted.  Of  eighty-nine  women  whose  milk  was 
made  the  subject  of  analysts,  sixty-eight  had  been  accustomed 
to  good  diet,  and  twenty-oue  to  an  indifferent  diet  In  the 
former,  the  figures  representing  the  composition  of  the  milk 
difl'ered  but  little  from  the  normal  standard  ;  there  was  a 
slight  increase  of  density,  as  well  as  of  the  solid  matters,  and  a 
trifling  decrease  of  the  sugar. 

In  the  latter  category,  the  «/)ecirfc(7;'tii't((/ was  found  to  have 
fallen,  the  proportion  of  watei-  was  greater,  and  that  of  the  solid 
mattera  leas  than  usual ;  the  sugar  was  unchanged,  the  casein 
and  butter  were  diminished,  and  the  salts  slightly  increased. 
In  this  case,  therefore,  the  influence  of  an  indifferent  diet  is 
shown,  in  the  decrease  of  two  important  elements  of  the  milk, 
viz.,  the  butter  and  the  casein. 

To  sum  up,  then ;  insufficient  noui'iehment  causes  the  intro- 
duction of  an  undue  quantity  of  water  into  the  milk  ;  by  reason 
of  which,  its  specific  gravity  falls,  and  the  proportion  of  solid 
matters  is  diminished.  The  butter  and  casein  being  more 
especially  affected. 

Oftfie  Influence  of  the  Nurse's  Health  upon  Hie  Milk. — 
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When  the  child's  health  is  good,  the  mother's  milk  is  seldom 
found  to  differ  much  from  the  physiological  standard. 

On  the  contrary,  when  the  nurse  is  in  bad  health,  we  find 
the  following  changes : 

Decrease  of  the  specific  gravity  (owing  to  the  increase  of  the 
butter) ; 

Diminished  proportion  of  water  ; 

Increase  of  the  solid  matters  ; 

Normal  condition  of  the  sugar  and  casein  ; 

Great  increase  of  the  butter  ; 

Slight  increase  of  the  saltSL 

The  above  results  are  curious.  We  might  ask,  with  the 
authors  of  the  work  alluded  to,  whether  this  great  increase  of 
the  butter  be  not  a  pathological  condition  of  the  milk,  and 
whether  it  may  not  be  productive  of  derangement  in  infants 
so  nourished.  Thus,  whenever  we  fail  to  meet  with,  either  in 
the  constitution  of  the  nurse,  in  the  appearance  of  her  milk, 
or  in  the  child's  organs,  a  cause  sufficient  to  explain  the  occur- 
rence of  gastro-intestinal  disturbance  in  the  latter,  we  may 
have  recourse  to  a  quantitative  chemical  analysis  of  the  milk  of 
the  mother  or  nurse,  and  there,  in  all  probability,  will  be  found 
the  cause  of  such  disturbance,  viz.,  an  excess  of  butter  or  caseine. 

Of  the  Influence  of  Quantity^  on  the  part  of  the  MiUc. — It 
appears  from  an  examination  of  the  tables  published  in  the 
Annuls  of  Hygiene,  that  if  we  compare,  with  the  healthy 
standard,  those  cases  in  which  there  is  a  very  abundant  supply 
of  milk,  we  shall  find  that  this  liquid  remains  within  its  strict 
physiological  limits. 

When,  on  the  contrary,  there  is  but  little  milk,  it  contains, 
strange  to  say,  more  water  and  a  smaller  proportion  of  solid 
matters.  • 

The  advantage  of  an  abundant  supply  of  milk  is,  that  it 
approaches  nearest  to  the  true  physiological  standard ;  while 
the  disadvantages  of  a  limited  quantity  of  this  fluid  are  to  be 
explained,  by  reference  to  the  diminished  proportion  of  its  solid 
matters,  to  the  increase  of  the  water  and  of  the  butter,  and 
lastly,  to  the  decrease  of  the  sugar,  casein  and  salts. 


384 


PATHOLOGICAL  CHEMISTRY. 


Hence  it  follows,  that  nurses  having  an  abundant  supply  of 
milk,  are  necessarily  to  be  preferred 

As  regards  the  general  composition  of  the  milk  in  healthy 
nurses,  we  cannot  do  better  than  reproduce  the  conclusions 
deduced  from  the  researches  previously  quoted,  as  published 
in  the  Annales  d* Hygiene* 

In  the  normal  condition,  the  following  is  the  composition  of 
1000  parts  of  milk. 


Water 

889.08 

Solid  matters 

110.92 

iSugar 

43.64 

Casein  and  extractive  matters  . 

39.24 

Butter 

20.66 

Incinerated  salts        .... 

1.38 

Specific  gravity          .... 

.       1032.67 

The  constituents  of  the  milk  are  here  ranged  in  their  order 
of  importance. 

The  age  of  the  nurse  produces  no  appreciable  change  in  the 
weight  of  water,  in  that  of  the  solid  matters,  or  in  the  specific 
gravity.  It  is  only  at  the  extremities  of  the  scale  that  there 
exists  a  difference.  The  casein,  butter,  and  salts  are  found  in 
the  same  proportions  from  fifteen  to  twenty,  and  from  thirty 
to  thirty-five  years.  At  other  periods  they  undergo  a  change, 
with  the  exception  of  the  sugar. 

There  is  found  in  the  milk  of  nurses  of  from  fifteen  to 
twenty  years  of  age,  a  much  larger  proportion  of  solid  matters 
than  in  that  of  nurses  of  fi'om  thirty-five  to  forty  years  of  age. 

The  period  of  life  during  which  the  milk  approaches  nearest 
to  the  normal  physiological  standard,  is  between  the  age  of 
twenty  and  thirty. 

From  ihe  first  to  the  fifteenth  day  there  is  found  an  in- 
variable decrease  in  the  proportion  of  water  (owing  to  the 
excess  of  butter),  an  increase  (in  inverse  ratio)  of  the  solid 
matters,  and  a  decrease  of  the  sugar,  casein,  butter,  and  salts ; 
the  specific  gravity,  moreover,  is  somewhat  less. 
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The  colusti-al  Btage,  bo  to  speak,  more  especially  affects  the 
butter,  the  proportion  of  which  is  increased.  The  composition 
of  the  milk,  as  traced  from  the  first  to  the  tweuty-fourth 
month,  presents  the  following  raodificationsL 

1.  As  regards  the  specific  gruaiti/.  This  may  vary  by  one 
or  two  units  in  either  direction,  but  such  rariations  are  amen- 
able to  no  fixed  laws,  nor  are  they  progressive. 

Oj'lfie  water. — Marked  increase  in  quantity,  from  the  fifth 
to  the  sixth,  and  from  the  tenth  to  the  eleventh  month,  and 
corresponding  decrease  from  the  first  day  to  the  second  month. 

0/Ote  solid  matters. — Marked  increase  from  the  first  to  the 
third  month. 

Of  the  sugar. — Marked  increase  from  the  eighth  to  the  tenth 
month ;  decrease  from  the  first  day  to  the  end  of  the  first  month. 

0/  tite  casein. — Increase  from  the  first  day  to  the  second 
month  ;  decrease  from  the  tenth  to  the  tweuty-fourth  month. 

Of  the  butter. — Increase  from  the  first  day  to  the  second 
month  :  decrease  from  the  fifth  to  the  sixth,  and  from  the  tenth 
to  the  eleventh  month. 

OfOie  salts. — Gradual,  but  trifling  increase  from  the  first  to 
the  fifth  month ;  progressive  decrease  at  other  periods. 

In  feeble  constitutions,  the  composition  of  the  milk  varies 
but  littla  In  robust  constitutions,  the  weight  of  the  solid 
matters  decreases :  the  sugar  and  casein  being  more  particu- 
larly affected. 

Chemically  speaking,  the  miJk  of  primipane  approaches 
nearer  to  the  physiological  standard  than  that  of  multiparEe. 

The  proportion  of  solid  matters  is  increased  towarHa  the 
latter  period  of  gestation.  At  its  commencement,  however,  no 
change  is  observed  in  the  milk. 

The  development  of  the  breasts  exercises  no  marked  influ- 
ence upon  this  fluid. 

The  influence  of  menstruation  may  be  summed  up  thus  : 

The  mean  results  afforded  by  analysis,  in  those  eases  where 
there  is  auspeosiou  of  the  catamenla,  approai'h  very  closely  to 
tlie  physiological  standard. 

The  return,  or  coexistence  of  the  dischai^e,  prodiicpa  n  dt'- 
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crease  of  the  specific  gravity  of  the  water  and  of  the  sugar,  but 
an  increase  of  the  caseiD  and  eolid  matters.  The  butter  and 
salts  remain  unaltered. 

The  actual  presence  of  the  catamenia  does  not  diminish  the 
specific  gravity  of  the  milk  :  the  weight  of  water  and  of  sugnr 
causea  a  considerable  increase  in  that  of  the  solid  mattt^ra 
The  casein  being  more  especially  affected. 

The  milk  of  dark-haired  women  is  superior  in  quality  to 
that  of  fair-haired  women,  inasmuch  as  it  approaches  nearer 
to  the  physiological  typa 

The  mean  results  afforded  by  an  analysis  of  the  milk  of  well- 
fed  nurses,  are  almost  identical  with  those  afforded  by  milk 
whose  composition  may  be  regarded  as  typical 

Insufficient  nourishment,  on  the  other  hand,  causes  the 
introduction  of  a  larger  amount  of  water  than  usual  The 
specific  gravity  of  the  milk  and  the  pi-opoition  of  solid 
matters  fall  therefore  ;  the  casein  and  butter  being  more 
especially  affected. 

When  the  infant's  health  is  satisfactory,  we  find,  in  the  milk 
of  the  mother,  a  very  close  approximation  to  the  physiological 
standard. 

When,  on  the  contrary,  the  infant  is  in  bad  health,  we  inva- 
riably  find  a  decrease  of  the  specific  gravity,  a  dimimshed  wei^t 
of  water,  and  an  increase  of  the  solid  matters,  bearing  conet- 
derably  upon  the  butter,  but  not  upon  the  sugar  and  casein. 

An  abundant  supply  of  milk  does  not  affect  its  specific 
gravity.  The  weight  of  water  diminishes  somewhat,  and  the 
sugar  undergoes  a  slight  increase,  as  does  also  the  casein.  The 
butter  and  the  salts  decrease,  but  not  to  a  great  extent. 

When  the  supply  of  milk  is  scanty,  the  water  is  usually 
found  increaseed  in  quantity.  As  regards  the  solid  matters, 
the  sugar  and  casein  doci-ease,  wlule  the  butter  increases. 


Seot.  III.— AnalyaiB  of  the  Milk  of  Sick  Nursea. 

Upon  this  point  science  as  yot  possesses  but  little  accurate 
iufuniiatiou.     The  subject,  however,  is  one  of  importance,  iiias- 
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mucli  as  there  still  prevails  an  almost  universal  opinion,  that 
the  moment  a  nursing  female  is  taken  ill,  her  infant  should  be 
removed. 

The  authors  of  the  memoir  formerly  quoted,  have  endea- 
voured to  elucidate  this  point,  by  analyzing  the  milk  in 
forty-six  such  casea  In  nineteen  of  these,  the  nurses  were 
labouring  under  acute  febrile  disease,  and  in  twenty-seven  they 
were  affected  with  some  form  of  chronic  diseasa 

Acute  Disease. — ^Without  pretending  to  draw  any  positive 
conclusions,  the  authors  of  the  memoir  in  question  drew  up  a 
table,  comprising  the  general  results  obtained  by  an  analysis 
of  the  milk  in  nurses  suffering  from  acute  diseases.  We  subjoin 
this  table. 

Mean.  Maxlmam.         Minimum.  ^ndUlSn. 

Specific  gravity        .         .     1031.20         1035.28         1025.67         1032.67 


Maxim  am. 

Mlnimnm. 

1035.28 

1025.67 

911.35 

869.22 

130.78 

75.66 

48.71 

19.50 

Weight  of  water       .         .       884.11  911.35  869.22  889.08 

„      of  solid  matters    .       116.09  130.78  75.66  110.92 

„      of  sugar       .         .         33.10  48.71  19.50  43.64 

„      of  casein  and  ex-)  ^^  ^^26  34.62  39.24 

tractive  matters ) 

„       of  butter      .         .  29.86  66.37  5.14  26.66 

„       of  incinerated  salts  1.73  6.95  0.67  1.38 

It  is  apparent,  on  examining  the  above  table,  that  in  acute 
febrile  diseases  generally,  the  milk  undergoes  certain  modifica- 
tions, which  are  as  follows  : 

A  trifling  decrease  of  the  specific  gravity ; 

Marked  decrease  of  the  water ; 

Increase  of  the  solid  matters ; 

Evident  decrease  of  the  sugar ; 

Increase  of  the  casein ; 

Increase  of  the  butter ; 

Slight  increase  of  the  salts. 

Thus,  the  milk,  in  acute  diseases,  undergoes,  like  most  of  the 
other  important  secretions,  a  marked  diminution  in  point  of 
quantity.     The  solid  matters  increase,  and  the  water  decreases. 

We  shall  extract  from  the  memoir  previously  alluded  to,  the 
table  destined  to  shew  the  influence  exercised  by  the  different 
acute  febrile  affections,  upon  the  composition  of  the  milk. 

25  « 
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Chronic  Diseaaes. — The  milk  was  analyzed  in  twenty-seven 
cases  of  chronic  disease.  The  following  table  serves  to  shew 
the  changes  which  the  milk  underwent  in  these  cases. 


Specific  gravity . 

1031.47 

1037.5! 

1027.07 

1037.67 

Weight  of  wator 

885.50 

923.58 

832.96 

889.08 

„      of  solid  matters     . 

IU.SO 

167.04 

69.61 

110.32 

„      ofsugM 

43.37 

57.98 

30.38 

43.64 

„      of  CMein  and  ex- 

trsctirea    . 

37.08 

47.49 

12,70 

39.24 

„      of  butter 

32.57 

73.05 

6.90 

28,C6 

1.50 

3.38 

0,61 

1,38 

The  following  general  conclusions  may  be  drawn  from  this 
table. 

In  the  first  place,  the  specific  gravity  falls ;  this  is  especially 
due  to  an  increase  of  the  butter,  which  may  rise  as  high  as 
73.05  instead  of  26.66. 

The  proportion  of  water  diminishes,  but  to  somewhat  less 
est«nt  than  in  acnte  disease. 

On  the  otlier  hand,  the  weight  of  the  solid  matters  in- 
creases, in  the  same  proportion  ;  this  is  a  novel  fact,  and  one 
which  is  entirely  opposed  to  the  opinion  of  physicians  in 
general,  who  have  hitherto  been  disposed  to  consider  the  milk 
of  nnrsoa  labouring  nnder  chronic  disease,  as  necessarily  im- 
poverished, or,  in  other  words,  as  containing  a  larger  propor- 
tion of  water  than  in  health. 

This  increase,  however,  of  the  solid  matters,  differs  somewhat 
from  that  which  takes  place  in  acute  diseases.  In  the  latter, 
the  sugar  alone  loses  weight ;  in  the  former,  it  is  the  casein 
which  falls  below  the  physiolofp^ail  standiird  (12.70  being  the 
minimum).  The  buttex-  is  that  constituent  of  the  milk,  of 
which  the  increase  is  greatest ;  thus  we  have  seen  it  rise  as 
high  as  73.05  instead  of  26.66.  The  sugar  remains  unchanged 
in  paint  of  quantity ;  the  salts  increase  slightly. 

We  may  now  proceed  to  examine  the  influence  exerted  upon 
the  milk,  by  several  chronic  diseases  in  particular. 

For  this  purpose,  we  have  selected  from  the  tables,  published 
in  the  Annuls  nf  Hyrjiene,  the  following  extract-s, 
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Chronic 
pleurisy. 

a  cases. 

Chronic 
diarrhoea 

and 
enteritis. 

Chronic 
xnetro- 
va^nitla, 
with  ema- 
ciation. 

Tubercu- 
lar bron- 
chitis and 
hiemo- 
ptysis. 

Tubercu- 
lar 
phthisis, 

with 
diarrhoML 

Ditto 

ditto, 

without 

diarrhoea. 

Mam- 
mary 
absoeas, 
withont 

1  case. 

1  case. 

5  cases. 

M 

n 

5c«8es. 

SpecificVavity  1 1082.74 

1082.28 

1030.81 

1031.41 

1031.38 

1031.84 

1031.22 

Weight  of  water;  802.84 

801.34 

878.35 

892.53 

903.16 

876.59 

687.06 

„    of    Bolid 
matters. 

107.16 

138.86 

121.65 

107.47 

90.84 

123.41 

112.92 

„    of  sugar   . 

45.20 

50.25 

42.25 

42.93 

43.45 

42.14 

41.72 

„    of  casein ' 

and    ex-  - 

36.46 

30.10 

25.21 

38.46 

39.14 

37.46 

35.80 

tractives.  J 

„    of  butter  . 

24.25 

48.53 

51.98 

24.39 

12.76 

41.82 

34J28 

„    of    inci- ' 

nerated    - 

1.19 

0.89 

2J21 

1.69 

1.49 

1.99 

10.8 

salts  .  . 

The  above  table  merely  affords  mean  results,  on  examining 
which,  we  find  that,  in  chronic  pleurisy,  the  composition  of 
the  milk  differs  but  little  from  that  of  health.  The  weight  of 
water,  and  of  the  solid  matters,  undergo  a  trifling  variation  ; 
the  sugar  alone  increases,  while  the  three  remaining  consti- 
tuents decrease  somewhat. 

In  chronic  enteritis,  we  can  draw  no  positive  conclusion 
from  a  single  case  of  the  disease.  It  may  be  noticed,  however, 
that  the  water  falls  to  a  very  low  figure,  while  the  solid 
matters  increase  in  a  similar  ratio,  this  increase  bearing  chiefly 
upon  the  butter  and  sugar.  The  casein  remains  unchanged, 
while  the  salts  are  diminished  by  one  half 

In  one  case  of  chronic  metro-vaginitis  with  emaciation,  the 
water  was  greatly  diminished  in  quantity ;  the  proportion  of 
butter  was  much  greater,  and  that  of  the  casein  less  than  in 
healtL 

In  tubercular  disease  of  the  lungs,  the  mean  results  offer 
nothing  of  special  interest ;  nor  was  there  found  much  differ- 
ence between  the  composition  of  the  milk  in  the  five  phthisical 
females,  and  that  of  nurses  who  were  in  perfect  health. 

On  taking,  however,  into  consideration,  the  absence  or  exist- 
ence of  diarrhoea,  the  question  assumes  more  interest 

In  cases  of  phthisis,  attended  with  diarrhoea  and  emaciation, 
the  proix)rtion  of  solid  matters  undergoes  a  marked  decrease. 
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The  gugar,  the  casein,  and  tlie  salts,  are,  comparatively  speaking, 
but  little  altered,  while,  on  the  other  hand,  the  proportion  of 
butter  is  greatly  diminished,  its  representative  number  falling 
to  12,76,  while  that  of  the  solid  matters,  standing  at  123  in 
cases  free  &om  diarrhoea,  falls  to  iHi  in  cases  where  this  com- 
plication is  presents 

If,  then,  upon  considering  merely  the  elementary  composi- 
tion of  the  milk,  it  were  allowable  to  sanction  the  use  of  that 
derived  from  females  labouring  under  tubereulor  disease  of 
the  lungs,  we  should  require  at  once  to  establish  a  distinc- 
tion between  those  in  whom  diarrhtea,  great  emaciation,  and 
vomicee  were  present,  and  those  in  whom  these  phenomena 
were  either  absent,  or  but  little  marked.  We  need  scarcely 
atld,  that  the  milk  of  the  former  should  be  strictly  proscribed. 

In  cases  nf  mammary  abscess,  the  composition  of  the  milk 
differs  but  little  from  that  of  health.  The  casein  and  sugar 
undergo  a  slight  diminution,  which  is  compensated  for  by  an 
increase  of  the  butt«r.  The  salts  decrease  somewhat,  but  the 
proportion  of  water  remains  unchajiged. 

Syphilis. — The  question  relative  to  the  composition  of  the 
milk  in  syphilis  is  one  of  the  greatest  importance,  as  throwing 
some  light,  in  all  probability,  upon  the  snbject  of  hereilitary 
transmission,  and  perhaps  shewing,  whether  the  milk  be  really 
the  vehicle  through  the  medium  of  which,  the  elements  of  the 
viins  are  transmitted  from  the  diseased  nurse  to  the  infant. 

We  subjoin  the  following  table,  extracted  fiom  the  memoir 
published  in  the  Annals  of  Hygiene,  by  MM.  Vernois  and 
Bocqoerel,  page  90. 

Syphilis  (ninr  eatts). 


Specific  gi>vit; 

1034.05 

1037.fi2 

1027.75 

1032.67 

Weight  of  water       .        . 

902.3a 

&07.3S 

BS0.78 

689.08 

„       of  soUd  matters    . 

87.62 

119.22 

»2,65 

llU.Oi 

„       ofaugar 

44.21 

S4.73 

31,33 

■I3.(i4 

tractiTes  .        ,) 

36.26 

*J,73 

SU.53 

3i(,24 

„      of  butter 

15.B7 

29.«) 

9.12 

B6.6G 

2.28 

2.49 

2.2U 

1.38 
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From  this  table  we  may  draw  the  following  conclusiona 
In  eight  cases  out  of  nine,  there  was  a  great  increase  of  the 
specific  gravity.  This,  however,  cannot  be  attributed  to  a 
corresponding  increase  of  the  solid  matters,  inasmuch  as  these 
were  very  greatly  reduced  in  quantity.  It  is  most  probably 
due,  however,  to  the  great  decrease  of  the  butter,  and  to  the 
increase  of  the  salts ;  for  it  is  worthy  of  notice,  that  the  butter 
and  casein  actually  suffer  a  very  considerable  diminution.  The 
sugar  increases  somewhat,  and  the  weight  of  the  salts  is 
double  that  met  with  in  healtL  The  proportion  of  water 
is  greatly  increased,  and  that  of  the  solid  matters  much  di- 
minished. 

We  may,  therefore,  thus  sum  up  the  composition  of  the  milk 
in  disease,  as  laid  down  by  the  authors  of  the  memoir  inserted 
in  the  Annals  of  Hygiene. 

Practical  Consequences  deducible  from  an  Analytical  Examination 

of  the  Milk  of  Sick  Nurses. 

In  acute  febrile  diseases,  the  composition  of  the  milk,  per 
1000,  was  as  follows  : 

Specific  gravity 1031.20 

Water 884.91 

Solid  matters 115.09 

Sugar 33.10 

Casein  and  extractive  matters          .        .        .  50.40 

Butter 29.86 

Incinerated  salts 1.73 

Thus  we  see,  that  the  proportion  of  solid  matters  is  much 
increased ;  this  increase  bearing,  more  especially,  upon  the 
butter,  casein,  and  salta  The  sugar  decreases  in  like  propor- 
tion. 

Enteritis,  colitis,  pleurisy,  metro-vaginitis,  and  metro-periton- 
itis present  a  remarkable  uniformity  in  their  influence  upon 
the  milk. 

This  is  not,  however,  the  case  in  typhoid  fever  and  in  vio- 
lent mental  emotion,  where  aU  the  solid  parts  of  the  milk 
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dimimsb  in  quantity,  except  the  casein,  which  retains  its 
nonnal  proportions.  The  sugar  decreases ;  but  the  butter, 
which  increases  in  other  cases,  hero  falls  to  its  minimom. 

In  obronic  disease,  with  but  little  or  no  fever,  the  following 
was  found  to  be  the  composition  of  1000  parts  of  milk. 

Spwjifio  gravity 1031.47 

Water 88J5.5(i 

Solid  matters 114.60 

Sugar 43.37 

Casein  and  eztrautive  matters          ,         ,  37.00 

Butter 32.57 

Inciuented  salts l.QO 

Here,  as  in  acute  diseases,  the  proportion  of  wat«r  decreases, 
while  that  of  the  solid  matters  increasea  The  main  difl'erence 
being  a  diminution  of  the  casein,  which,  in  the  former  class  of 
diseases,  undergoes  a  considerable  increase. 

Ophthalmia,  pleurisy,  diarrhcea,  low  diet,  bronchitis,  metro- 
vaginitis,  pulmonary  tubercle  (in  general),  and  mammary 
abscess,  all  afford  very  similar  results. 

A  distinction,  however,  must  be  made ; 

1.  In  the  case  of  tubercular  disease  of  the  lungs,  with 
diarrhcea  and  marasmus.  In  such  cases,  the  proportion  of  solid 
matters  is  much  diminished,  the  butter  being  mora  especially 
affected. 

2.  In  the  case  of  syphilis,  in  which  the  specific  gravity  ia 
greatly  increased,  as  ore  also  the  salts,  while  the  butter 
uudergocs  a  marked  decrease  in  quantity.  These  conditions 
are  peculiar  to  syphilis.  Anti-syphilitic  treatment,  by  means 
of  mercurials,  increases  the  proportion  of  butter  in  the 
milk 

After  having  thus  determined  the  physiological  composition 
of  the  milk,  under  different  circumstances,  together  with  the 
various  modifications  which  it  undergoes  in  acute  and  chronic 
disease,  as  revealed  by  analysis,  we  must  cast  a  retrosjiective 
glance  over  the  ground  on  which  we  have  trodden,  endea- 
vouring to  ascertain  how  far  each  constituent  of  the  milk  is 
afl'ected,  and  whether  absolutely  or  relatively. 
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Sect.  lY.—Of  the  Physico-chemical  Properties  of  the  MUk, 

separately  considered. 

A.     SPECIFIC  GRAVITY. 

An  analysis  of  the  milk  affords  the  following  results  :* 

Whenever  the  sngar  or  the  salts  increase  or  decrease,  the 
specific  gravity  remains  unchanged.  When  the  water  and 
butter  increase,  the  specific  gravity  fistlls  ;  and  when  these  con- 
stituents decrease,  it  rises. 

The  specific  gravity  rises  with  an  increase  of  the  casein ; 
a  decrease  of  this  latter  principle,  however,  has  but  little  in- 
fluence. 

Lastly,  when  the  sum-total  of  the  solid  matters  is  increased, 
as  contrasted  with  the  opposite  condition,  the  specific  gravity 
risea 

R    WEIGHT  OP  WATER  AKD  SOLID  MATTERa 

Whenever  the  four  chief  constituents  of  the  milk  are  in 
excess,  the  water  diminishes,  and  vice  versa.f 

This  diminution  in  the  proportion  of  water,  is  effected  by  an 
increase  of  the  solid  matters,  in  the  following  order : — 1.  Of 
the  butter ;  2.  Of  the  salts ;  3.  Of  the  casein ;  and  lastly,  of 
the  sugar  :  reciprocally,  an  increase  of  the  water  entails  a  de- 
crease :  1.  Of  the  butter ;  2.  Of  the  sugar ;  3.  Of  the  salts  ; 
and  lastly,  of  the  casein. 

C.   SUGAR} 

The  gradual  development  of  the  sugar,  after  the  birth  of  the 
child,  and  considered  with  reference  to  the  age  of  the  milk,  is 
not  strictly  progressiva  From  being,  at  first,  in  excess,  it  ap- 
pears gradually  to  decrease ;  whilst  the  casein,  on  the  other 
hand,  undergoes  a  slow  progressive  increase. 


Aniials  of  Ili/gitne,  p.  98.        t  Ibid,^  p.  100.         X  Ibid.,  p.  102. 
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The  modifications  to  which  the  sugar  is  liable,  in  cases  of 
disease,  have  been  already  treated  o£  We  shall,  therefore,  insist 
merely  upon  the  most  remarkable  of  these  changes,  viz.,  its 
great  decrease  in  acute  affectiona 


D.   CASEIN  Ain)  EXTRACnVE  MATTEBS. 

In  the  physiological  state,  these  substances  may  vary  con- 
siderably. The  casein  does  not  invariably  increase  in  quantity 
with  the  age  of  the  milk.  In  repeated  analyses,  made  upon  the 
milk  of  one  individual,  we  frequently  obtained  numerical  pro- 
portions analogous  to  the  mean  of  the  whole  period  of  lacta- 
tion. We  must,  therefore,  admit,  that  the  growth  of  the  infant 
is  not  always  dependent  upon  the  nutritive  materials  afforded 
by  the  milk. 

In  acute  diseases,  there  is  almost  always  an  increase  of  the 
casein.  In  chronic  diseases,  on  the  contrary,  its  proportion 
falls  below  the  mean  of  healtL 


E.   THE  BUTTER 

It  is  here  that  we  meet  with  the  greatest  variations,  as  well 
in  health  as  in  diseasa  An  opinion  was  long  entertained,  that 
the  proportions  of  butter  and  casein  increased  and  decreased 
simidtaneously ;  this,  however,  is  not  the  case,  and  such  an 
opinion  ought  no  longer  to  be  entertained. 

It  is  more  especially  under  the  influence  of  certain  diseases, 
that  the  proportion  of  butter  is  liable  to  vary.  In  acute  and 
chronic  affections,  it  invariably  increasea  The  reverse,  how- 
ever, takes  place  in  syphilis.  Having  already  insisted  upon 
this  point,  we  shall  say  no  mora 

F.   THE  SALTS. 

The  following  table  shows  the  mean  composition  of  the  salts 
in  1000  parts  of  milk 
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A  portion  insoluble' 
in  water,  but  so- 
luble in  acids 


0.775- 


A  portion  soluble  in )  q  095 
water  . 


■1' 


Carbonate  of  lime  .        .        .  0.069 

Phosphate  of  lime,  with  perhaps  a 

small  proportion  of  other  salts      .  0.706 

rChloride  of  sodium  .        .        .        .  0.098 

Sulphate  of  Soda     ....  0.074 

Other  salts 0.053 


Total        .     1.000 

From  an  examination  of  the  weight  of  the  salts,  in  health 
and  disease,  we  draw  the  following  conclusions : 

In  the  healthy  state,  the  representative  number  of  the  salts 
merely  varies  by  a  few  hundredths,  from  the  first  to  the 
eighteenth  month  of  lactation. 

In  disease,  the  proportion  of  salts  has  a  tendency  to  increase ; 
this  is  due  to  the  decrease  of  the  watery  part  of  the  milk. 

We  have  here  a  remarkable  fact  to  notice,  viz.,  the  extraor- 
dinary increase  of  the  salts,  under  the  influence  of  syphilitic 
disease,  whether  treated  by  mercuriab  or  not 

Sect.  V. — Of  the  Choice  of  a  Nurse. 

We  cannot  close  this  chapter  more  suitably,  than  by  stating 
the  opinions  of  MM.  Yemois  and  Becquerel  upon  this  im- 
portant subject. 

That  which  ought  more  especially  to  influence  the  choice  of 
a  nurse,  is  the  combination  of  those  chemical  characteristics  of 
the  milk,  which  approach  nearest  to  the  physiological  standard, 
as  given  above. 

By  means  of  the  following  table,  the  diflSculty  often  at- 
tendant upon  the  choice  of  a  proper  nurse,  wiU,  we  conceive,  be 
greatly  removed,  inasmuch  as  it  afibrds  a  standard  of  com- 
parison, by  which  to  test  the  eligibility  of  any  given  specimen 
of  milk. 
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ARTICLE    VII. 

OF  THE  TEAB& 

The  tears  are  a  fluid  secreted  by  the  lachrymal  glands.  This 
fluid  is  clear,  limpid,  and  contains  a  small  proportion  of  solid 
constituenta  The  di£Sculty  of  collecting  a  sufficient  quantity 
of  this  secretion,  together  with,  perhaps,  the  slender  amount  of 
scientific  interest  which  the  subject  possesses,  are  no  doubt  the 
reasons  of  our  possessing  no  very  accurate  analysis  of  this 
fluid. 

When  examined  under  the  microscope,  the  tears  present 
epithelial  cells,  and  a  few  mucous  globules  floating  in  a  dear 
limpid  fluid.  Their  taste  is  somewhat  saline ;  this  is  attri- 
buted, by  Simon,  to  their  being  always  mixed  with  some  of  the 
cutaneous  exhalation  from  the  skin  of  the  forehead. 

Fourcroy  and  Yauquelin  are  the  only  chemists  who  have 
given  a  good  analysis  of  the  lachrymal  fluid.  They  found  its 
composition  to  be  identical  with  that  of  the  aqueous  humour. 
The  proportion  of  solid  matters  is  about  1  per  1000 ;  it  con- 
sists chiefly  of  chloride  of  sodium,  together  with  a  yellowish 
coloured  animal  substance,  not  entirely  soluble  in  water.  This 
substance  may  possibly  be  secreted  by  the  Meibomian  glands. 
In  addition,  the  lachrymal  fluid  contains  a  small  quantity  of 
mucus. 

The  secretion  of  the  Meibomian  glands  appears  to  be  a  mix- 
ture, we  might  almost  say  a  combination,  of  mucus  and  fatty 
matters ;  we  may  add,  however,  that  but  little  is  known 
respecting  it 
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CHAPTER   IV. 


OF   THB 


SECRETED     PRODUCTS     OF     THE    MEMBRANES     IN 

GENERAL,  AND  OF  THE  CHANGES  TO  WHICH 

THESE    PRODUCTS    ARE    LIABLE. 


We  propose  to  consider,  in  this  chapter,  the  secretions  derived 
from  the  mucous  and  serous  membranes,  as  also  from  the  skin. 
These  we  shall  investigate  both  in  a  physiological  and  patho- 
logical point  of  view,  endeavouring,  at  the  same  time,  to  shew 
the  advantages  which  practical  medicine  may  derive  from  such 
investigations,  and  how  far  the  torch  of  modem  chemistry 
may  throw  a  light  upon  problems  hitherto  unsolved. 

ARTICLE  I 

OF  THE  MUCOUS  MEMBRANES. 

The  natural  secretion  of  the  mucous  membranes,  is  the  fluid 
called  mucus. 

This  mucus  is  susceptible  of  certain  modificationsf,  thus 
giving  rise  to  various  producta 

We  shall  first  examine  the  mucus  and  the  changes  of  which 
it  is  susceptible,  and  then  pass  on  to  the  alterations  of  the 
principal  mucous  membranes,  together  with  their  functional 
peculiarities. 

Sect.  I. — Mucus. 

Mucus  is  the  secreted  product  of  a  mucous  membrane, 
whether  in  health  or  disease ;  there  is,  therefore,  a  healthy  and 
a  morbid  mucus.  Between  these  two  varieties  there  exists, 
however,  no  very  definite  or  clearly  marked  distinction ;  and 
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we  only  pass  by  insensible  gradations  from  tbe  formei 
latter.     Here,  therefore,  do  we  meet  with  the  first  obstacle 
requiring  to  be  removed,  and  this  justifies  ua  in  considering 

separately  healthy  and  diseased  mucus. 


A.    HEALTHY   SHJCUa 

It  is  somewhat  difficult  to  procure  healthy  mucus,  in  quan- 
tity sufficient  for  the  purpose  of  analysis ;  hence  we  are  often 
obliged  to  be  content  with  that  obtained  frvm  the  mucous 
membrane  of  the  nostrils,  and  aometimea,  but  more  rajely, 
with  that  of  the  intestines. 

Several  interesting  communications  have  been  published 
respecting  the  composition  of  mucua  These  are  to  be  found 
in  the  works  of  Henle,  Simon,  Vogel,  Gruby,  and  others.  The 
following  is  the  actual  state  of  science  relative  to  the  secretion 
in  question. 

Healthy  mucus  is  a  viscid  transparent  product,  of  an  opaline, 
whitish  colour ;  its  reaction  is  alkaline.  When  evaporateil  in 
the  open  air,  or  dried  in  a  stove,  at  a  temperatui-e  of  40°  and 
upwards  (centigrade  measurement  ^  105°  Fah.),  it  is  capaltle 
of  reabsorbing  water,  and  of  thus  regaining  its  pristine  quali- 
ties. Fresh  mucus  when  thrown  into  water,  conducts  itself 
somewhat  differently,  according  to  its  origin. 

Tims  the  nasal  and  bronchial  mucua  float  on  the  surface  for 
some  little  time,  but,  at  last,  sink.  This  is  due  to  the  presence 
of  bubbles  of  air,  with  which  the  mucus  is  impregnated,  and 
which  thus  render  it  lighter  than  the  water.  That  derived 
from  other  membi-anes  sinks  far  more  rapidly. 

Physical  Chaeactebistics. — Mucus  may  be  regarded  as 
composed  of:  1,  A  transparent  fluid,  holding  a  certain  number 
of  principals  in  suspension  ;  and  2.  Of  suspended  corpuscles, 
which  admit  of  being  examined  under  the  microscope.  These 
corpuscles,  or  cells,  are  of  two  kinds : 

1.  Epithelial  cells,  which  present  themselves  under  the  form 
of  elliptical  discs  ;  their  diameter  has  been  thus  ascertained  by 
M.  Oi-uby. 
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Long  diameter  varying  from  0.01 3'*'  to  0.033' 

Short  diameter  varying  from  0.010"'  to  0.016' 

Their  surface  is  often  irregular,  as  if  crumpled.  These  cells 
contain  nuclei  of  elongated  form  and  granular  appearance ; 
they  are  distinguishable  by  their  darker  colour,  and  are  more 
numerous  than  the  next  variety. 

2.  Mucus  globules  or  corpuscles.  These,  as  just  stated,  are 
less  numerous  than  the  preceding,  in  healthy  mucus;  their 
diameter  varies  from  0.003'"  to  3.007'".  In  shape  they  are  either 
round  or  oval,  their  outline  is  clear  and  well-defined,  their 
colour  pale  grey ;  the  nucleus,  which  is  occasionally  visible,  may 
be  rendered  more  distinct  by  the  addition  of  water. 

The  presence  and  form  of  these  two  kinds  of  corpuscles, 
favours  the  opinion  of  Henle,  who  considers  healthy  mucus  as 
being  the  product  of  the  desquamation  of  the  epithelium  of 
mucous  membranes;  this  desquamation  occurring  constantly 
in  healtL 

Besides  these  two  varieties  of  corpuscles,  we  find,  on  ex- 
amining mucus  under  the  microscope  by  means  of  a  strong 
light,  that  it  often  presents  a  granular  appearance.  This  is 
regarded  as  indicative  of  the  approaching  precipitation  of  the 
mucine,  a  principle  of  which  we  shall  presently  speak. 

The  fluid  in  which  these  corpuscles  are  suspended,  is  com- 
posed of  water  holding  in  solution  a  certain  number  of  chemical 
constituents,  of  which  we  shall  likewise  treat  hereafter. 

Chemical  Characteristics. — Mucus  is  chiefly  composed  of 
water,  holding  in  solution  the  following  substances ; 

1.  Mucine. — This,  which  gives  to  the  mucus  its  viscidity 
and  special  characteristics,  is  held  in  solution  by  means  of  free 
soda. 

2.  It  has  been  stated,  that  traces  of  albumen  might  be  de- 
tected in  mucus:  we  have,  however,  repeatedly  ascertained 
that  this  elementary  principle  is  only  met  with  in  disease. 

3.  Free  soda,  lactate  of  soda,  and  chloride  of  sodium. 

4.  Incineration,  moreover,  affords  traces  of  phosphate  of  lime 
and  silica. 

5.  Extractive  matters. 
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Microscopic  examination  and  chemical  analysis,  readily  ex- 
plain the  following  reactions : 

If,  to  healthy  mucus  there  be  added  a  certain  quantity  of 
water,  alcohol,  or  diluted  acid,  it  becomes  turbid  and  opaline. 
This  is  due  to  the  fact,  that  the  water  and  alcohol,  by  dimi- 
nishing the  alkaline  reaction  caused  by  the  soda,  precipitate 
the  mucine.  Under  the  microscope,  this  coagulation  is  revealed 
by  the  formation  of  a  semi-opaque  membrane,  of  a  fine  gra- 
nular, cloudy  aspect. 

The  effect  of  certain  reagents  upon  the  mucus  globules,  as 
seen  under  the  microscope,  is  as  follows : 

The  epithelial  cells  being  exposed  to  the  action  of  water  or 
of  diluted  acids,  their  external  envelope  becomes  paler  and 
more  transparent. 

It  disappears  under  the  influence  of  concentrated  acids  or 
alkalies. 

Under  the  influence  of  diluted  oxalic,  acetic,  and  tartaric 
acids,  the  mucus  globules  lose  their  granular  appearance ;  they 
become  round  and  transparent,  while  their  nuclei  are  rendered 
more  apparent.  If  the  action  of  the  reagent  be  continued,  the 
external  capsule  disappears,  the  nuclei  are  isolated,  and  end 
by  separating  themselves  into  three  or  four  granules.  All 
globular  appearance  is  now  lost. 

The  diluted  mineral  acids  do  not  affect  the  external  covering 
of  these  corpuscles.  Solutions  of  the  fixed  and  volatile  alkalies 
render  it  transparent,  and,  at  last,  dissolve  it.  Diluted  solu- 
tions of  the  carbonates  of  these  alkalies  produce  similar  effects, 
but  less  readily. 

With  respect  to  each  mucous  membrane  in  particular,  the 
mucous  secretion  varies  but  little  ;  this  will  be  seen  by  a  rapid 
analysis  of  its  chief  characteristics,  as  observed  in  different 
localities. 

a.  Nasal  mucus  is  constituted,  in  health,  by  an  almost  trans- 
parent gelatinous  mass,  containing  epithelial  cells  and  mucus 
corpuscles.  It  is  insoluble  in  w^ater,  but,  after  a  time,  loses  a 
small  (quantity  of  nmcine,  the  water  containing  which,  becomes 
turbid  on  the  addition  of  acetic  acid.  This  mucus,  when  dried 
at  a  gentle  heat,  regains  its  properties  upon  the  addition  of 
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water.  The  effect  of  reagents  is  identical  with  that  already 
alluded  to,  when  treating  of  mucus  in  general.  We  may  state 
here,  however,  that  caustic  alkalies  render  it  thick  and  rugous, 
and,  at  last,  produce  complete  solution. 

b.  The  broncho-puhnonary  mucus  resembles,  in  every  respect, 
that  derived  from  the  nostrila 

c.  The  intestinal  mucus  is  a  yellowish  gelatiniform  sub- 
stance, containing  epithelial  cells  and  numerous  mucous  cor- 
pusclea  When  thrown  into  water  it  sinks,  and  a  small 
proportion  of  the  mucine  is  dissolved. 

d.  The  mucus  derived  from  the  gaU  bladder  presents  nothing 
special. 

e.  The  same  may  be  said  of  the  vesical  mucus. 

B.    OP  THE  MUCUS  IN   DISEASE. 

When  a  mucous  membrane  is  irritated  or  inflamed,  an  in- 
creased secretion  of  mucus,  together  with  a  change  in  its 
quality,  is  the  almost  invariable  result.  Before  treating  of 
these  modifications,  it  may  be  necessary  to  state,  that  we  speak 
merely  of  irritation  or  inflammation  unattended  with  ulcer- 
ation. 

When  a  mucous  membrane  is  inflamed,  its  secretion  increases 
in  quantity,  and  is  more  fluid  than  usual;  at  a  subsequent 
period,  it  becomes  more  opaque.  The  microscope  shews,  that 
the  epithelial  cells  are  less  numerous  than  in  health,  while  the 
mucus  globules  are  much  more  so. 

At  this  stage,  the  mucus  contains  a  small  quantity  of  albu- 
men and  fatty  matters,  especially  of  cholesterine,  which  did 
not  exist  before.     Its  reaction  is  markedly  alkaline. 

At  a  subsequent  period,  the  mucus  becomes  opaque,  yellow, 
and  viscid.  The  microscope  reveals  a  small  number  of  epithe- 
lial cells,  and  a  large  number  of  mucous  corpuscles.  There  are 
found,  moreover,  some  larger  globules  or  cells,  of  rounded  form 
and  yellowish  white  colour,  the  diameter  of  which  has  been 
stated  by  Gruby  to  be  eight  times  that  of  the  blood  globules. 
These  cells  are  composed  of  a  transparent  capsule  enclosing  a 

26  • 


■w* 


PATHOLOGICAL   CBEMI8TBY. 


second,  in  which   there  exists,  for  the  most  part,  a  nncleid 
aboat  equal  in  size  to  a  blood  globule.     These  lai^  cells  t 
remarkably  affected  by  water,  on  the  addition  of  which,  t 
external  covering  biirsts,  the  internal  one  remaining  inta 
and  the  large  molecules  which  it  containa  becoming  ag^oi 
rated  on  its  internal  surface.     These  cells  are  not  all  i 
thus,  the  nnclena  may  be  wanting,  as  also  the  internal  ca; 
in  which  case  we  find  merely  a  single  envelope  contaitti 
molecular  grannies. 

Theae  large  cells  described  by  Oruby,  have  been  likewise 
pointed  out  and  carefully  examined  by  Simon  and  Henle, 

Chemical  analysis  reveals  important  changes  in 
mucus.  There  is,  in  the  first  place,  more  albumen  preset 
than  at  the  commencement  of  the  inflammation.  The  fatig 
matters,  partly  composed  of  cholesterine,  are  likewise  moo 
abundant  Lastly,  according  to  Simon,  there  is  found  j 
this  principle,  however,  has  not  been  isolated,  and  oiir  ow 
analyses  do  not  confirm  the  trath  of  this  assertion. 

The  above  description  applies  equally  to  the  different  i 
rieties  of  morbid  mucus.     Thus,  in  nasal  mucus,  microscop) 
examination  reveals  a  few  epithelial  cells,  mucus  corpus 
and  a  large  number  of  vesicles,  of  the  species  just  described,  j 

The  following  analysis  is  given  by  Sijnon  : 

Water 880 

Solid  tnfttters    ....     \2li, — thus  c:oiiet.itule<]  : 

Fat,  containing  cholcatcTiQc      .         .         .         .         .         .         .       fl,  i 

Ch«eB7  mntUr,  nith  pjrin  and  mucus  in  solution 

ExtractiTO  matters,  with  lactate  of  so'la  and  obloridc  of  sodium 

Albumen,  cgIIs  and  coagulated  mucus 


The  mucus  resulting  from  blenorrhagic  ophthalmia  j 
blenorrhagia,  in  both  male  and  female,  has  been  minute!^ 
examined  by  Simon.  It  is  yellowish  in  colour,  opaque,  and  of 
moderate  viscidity.  It  sinks  in  water,  forming  flakes,  which 
when  shaken  lose  their  colour,  but  commnnicat*  a  yellow 
tinge  to  the  liquiiL  This  variety  of  rnucus  containa  a  g 
number  of  the  large  yellow  corpuscles  formerly  mentioned,  I 
majority  of  these  having  a  rcntnil  nucleus. 
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The  vaginal  mucus  has  been  carefuUy  investigated  by 
Gruby,  both  before  and  after  delivery,  with  the  following 
results : 

Before  delivery,  the  vaginal  mucus  merely  contains  a  few  epi- 
thelial cells,  and  a  somewhat  larger  amount  of  mucus  corpuscles. 

Shortly  after  parturition,  there  are  found  the  large  mucus 
vesicles  containing  molecidar  granules.  With  these  are  inter- 
mingled numerous  blood  globules. 

On  the  second  day,  the  mucus  is  less  dense,  and  the  blood 
corpuscles  less  numeroua  The  vesicles  now  begin  to  shew 
signs  of  a  central  nucleus. 

From  the  third  to  the  tenth  day,  these  vesicles  increase  in 
number,  while  the  blood  globules  gradually  disappear. 

At  about  the  eleventh  day,  the  mucus  regains  its  natural 
white  colour ;  while  the  microscope  detects  in  it,  round,  whitish 
vesicles,  with  molecular  granules,  but  without  a  central  cell 

Dysenteric  mucus  has  likewise  been  examined  by  Gruby  ; 
he  states,  that  it  contains  mucus  corpuscles  and  blood  globules. 

Bronchial  mucus  has  been  carefully  examined  by  Simon, 
who  found  in  it,  as  in  other  varieties  of  morbid  mucus,  a  few 
epithelial  cells,  mucus  corpuscles,  and  large  vesicles. 

The  foUowing  analysis  is  given  by  this  author : 

Water 94.75 

Solid  matters         .        .        .     58.25, — thus  constituted  : 

Fat,  with  traces  of  cholesterine 5X)1 

Aqueous  extract,  with  chloride  of  sodium  and  lactate  of  soda  11.09 

Alcoholic  extract 6.95 

Cell,  mucine  and  albumen    .     « 3480 

C.    PURULENT  MUCUS,   PEOPEELY  80  CALLED. 

Whenever  a  mucous  membrane  is  stripped  of  its  epithelium, 
or  becomes  the  seat  of  idceration,  the  part  afifected  ceases  to 
secrete  mucus,  this  product  being  replaced  by  pus.  The  pus 
thus  formed,  becomes  mingled  with  mucus  produced  by  the 
irritation  of  that  portion  of  the  membrane  which  remains 
sound,  and  there  results  a  compound,  which  is  simply  a  mixture 
of  pus  and  mucus  in  varying  proportions,  and  consequently  pos- 
sesses the  properties  peculiar  to  each  of  these  morbid  products. 
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If  we  suppose,  for  a  moment,  the  mixture  to  be  composed 
of  equal  parts  of  pus  and  mucus,  the  foUowing  description  is 
applicable : 

Purulent  mucus,  or  muco-pus,  when  thrown  into  water, 
sinks  more  rapidly  than  pure  mucus,  whether  healthy  or  dis- 
eased. This  is  due  to  its  less  degree  of  viscidity,  and  to  the 
absence  of  air  bubbles.  It  frequently  separates  into  parts,  one 
of  which  sinks  rapidly  in  the  form  of  iiTegular,  whitish,  friable 
clots, — this  is  the  pus ;  the  other  floats  for  some  time  on  the  sui^ 
face  of  the  water,  in  the  form  of  a  cloud, — ^this  is  the  mucuS. 

Afic roscopic  exa min a tio n  shews  : 

1 .  A  few  epithelial  cells ; 

2.  Mucus  corpuscles ; 

3.  Numerous  pus  globulea 

These  last,  when  brought  into  contact  with  water,  rapidly 
undergo  the  following  changes : 

They  swell  and  increase  in  size ;  the  capsule  becomes  trans- 
parent and  vesicular ;  its  granular  appearance  is  lost,  and  a 
nucleus  may  be  perceived  containing,  often,  two  or  three 
nucleoli  If  the  contact  be  prolonged,  the  capsule  bursts,  and 
the  nuclei  escape.  These  modifications  are,  in  fact,  similar  to 
those  which  take  place,  under  similar  circumstances,  with 
regard  to  the  mucus  corpuscles ;  the  latter  merely  requiring 
longer  immersion  in  water. 

4.  Large  vesicles,  characteristic  of  morbid  mucua 
Chemical   analysis    shews    purulent    mucus    to    be    com- 
posed of : 

1.  A  much  smaller  proportion  of  mucine  than  healthy  or 
morbid  mucus ; 

2.  A  proportion  of  albumen,  greater  than  is  met  with  in 
diseased  mucus,  the  product  of  a  non-ulcerated  membrane ; 

3.  A  certain  amount  of  fatty  matter,  and  more  especially  of 
cholesterine ; 

4f.  Pyin. 

The  presence  of  these  difierent  substances  explains  the 
following  reactions : 

Tlie  water  into  wliich  purulent  mucus  has  been  thrown,  is 
sometimes  colourless  and  transpnront;   at  other  times,  it  is 
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somewhat  yellowish  in  colour,  viscid,  and  rendered  slightly 
turbid  on  the  addition  of  acetic  acid,  which  coagulates  the 
niucine.  Nitric  acid  and  heat  produce  a  similar  effect,  but 
by  coagulating  and  precipitating  the  albumen ;  whilst,  in  the 
case  of  mucus,  the  proportion  of  albumen  is  so  small,  that  no 
appreciable  quantity  is  dissolved  by  the  water ;  and  hence,  in 
the  majority  of  instances,  the  absence  of  coagulum  on  the 
application  of  heat  and  nitric  acid. 

These  characteristics  appear  to  vary,  in  proportion  as  the 
mucus  or  pus  predominate. 

In  the  former  case,  it  might  be  difficult  to  distinguish  puru- 
lent from  non-purulent  mucus,  without  having  recourse  to 
chemical  investigation,  so  as  to  determine  the  increased  pro- 
portion of  albumen,  the  large  amount  of  fatty  matters,  and  the 
existence  of  pyin,  should  such  a  principle  actually  exist. 

In  the  latter  case,  the  substance  would  bear  so  close  a  re- 
semblance to  pus,  as  to  render  the  distinction  comparatively 
easy. 

We  may  sum  up  the  history  of  the  mucus  and  its  modifica- 
tions in  the  following  table : 


Normal  macus. 

Murbid  mucus. 

1 

Under  the  microscope. 

Under  the  microscope. 

1.  Numerous    epithelial 

I.  Scanty  epithelial  cells. 

cells. 

2.  Abundance  of  mucus 

•i.  A  few  mucus  cells. 

cells. 

M.  A  Hue   granular   ap- 

3. YeUowisb      globules, 

pearance,  due  to  inci- 

called pus  globules, 

pient  precipitation  of 

larger  than  the  pre- 

the mucine. 

ceding. 

4.  A  granular  appearaQce, 

due  to  the  mucine. 

Matters  held  in  solution 

Matters  held  in  solution 

by  the  water. 

by  the  water. 

1.  Mucus    in    tolerable 

1.  Mucine    in   tolerable 

quantity. 

quantity. 

'4.  Saline  matters : 

2.  Sometimes    a    small 

Free  soda. 

quantity  of  albumen. 

Lactate  of  soda. 

3.  A  small  but  apprecia- 

Chloride of  sodium. 

ble  quantity  of  fatty 

Phosphate  of  lime. 

matters. 

JJ.  Extractive      matters 

4.  The   same   salts  and 

soluble  in  water. 

extractive  matters. 

4.  A  trace  of  fatty  matter. 

Puruleut  mucus. 
Muco-ptis. 


j    Under  the  microscope, 

j  1.  Scanty  epithelial  cells. 
'  2.  Mucus  cells. 

I 

1 3.  Numerous  pus  glo- 
bules, rapidly  modi- 
fied upon  contact 
with  water. 


Matters  held  in  solution 
by  the  water, 

1.  A  very  small  quantity 

of  mucus. 

2.  A  much  larger  quan- 

tity of  albumen. 

3.  Fatty      matters      in 

abundance. 

4.  The  same  salts  and 

extractive  matters. 
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Sect.  II. — Of  False  Membranes. 

Besides  healthy  and  morbid  mucus,  there  are  other  products 
of  diseased  action^  not  unfrequently  formed  on  the  mucous 
surfaces ;  these  are  denominated  false  membranes,  and  are 
entirely  diflferent  from  those  formed  in  the  serous  cavities  of 
the  body. 

Each  mucous  surface  may  be  the  seat  of  false  membranea 
They  occur  in  the  following  order,  in  point  of  frequency :  a.  In 
the  nostrils;  6.  In  the  mouth,  pharynx,  stomach,  and  intes- 
tines ;  c.  In  the  larynx,  trachea,  and  bronchi ;  d.  In  the  bladder 
and  neck  of  the  uterus. 

These  false  membranes  when  fully  formed,  are  composed  of 
a  greyish  or  yellowish  substance  resembling  coagulated  white 
of  egg,  spread  out  in  thin  layers.  Their  extent  and  thickness 
vary  considerably.  Those  which  are  formed  at  the  close  of 
the  disease  are  thinner  and  less  consistent,  they  frequently 
present  irregularities,  and  do  not  completely  cover  the  subjsr 
cent  mucous  surface.  The  false  membranes,  when  once  depo- 
sited on  the  surface  of  the  epithelium  (for  it  is  very  certain 
that  this  latter  is  not  destroyed),  are  destined  to  be  eliminated 
in  those  cases  where  the  disease  terminates  favourably.  This 
process  of  elimination  runs  a  particular  course,  and  constitutes 
a  phase  of  the  disease.  In  order  that  it  may  take  place,  the 
nature  of  the  mucous  secretion  must  undergo  a  change, — the 
membrane  furnishing  a  certain  quantity  of  healthy  mucus,  in- 
stead of  a  false  covering.  It  is,  in  fact,  this  mucus  which, 
when  secreted  in  sufficient  amount,  gradually  detaches  the 
false  membrane,  destroys,  and  finally  eliminates  it.  In  the 
buccal  cavity  and  in  the  pharynx,  false  membranes,  if  not 
rapidly  thrown  off,  become  black  and  foetid,  and  have  not 
unfrequently  been  mistaken  for  gangrena 

What  is  the  nature,  we  may  ask,  of  these  false  mem- 
branes? Are  they  formed  of  coagulated  albumen  or  fibiin? 
Microscope  examination  is  here  of  no  avail  All  micographers 
agree  in  stating,  that  the  false  membranes  formed  on  mucous 
surfaces  are  unorganized.    No  cells  can  be  detected ;  in  a  word. 
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we  see  nothing  but  an  tunorpLous  mass,  without  a  trace  of 
(iigauization.  In  a  chemical  point  of  view,  this  Dubotance  has 
not  been  investigated,  but  we  conceive  that  such  investigation 
would  avail  nothing,  iuasmncb  as  tbe  reactions  of  coagulated 
albumen  and  of  fibrin  are  absolutely  identical 

There  is,  however,  one  reason  for  regarding  these  false  mem- 
branes as  composed  of  coagulated  albumen :  it  is  this.  The 
ful^^e  membranes  formed  on  the  serous  surfaces  are  evident!;^ 
coni]iosed  of  fibrin ;  this  admits  of  no  doubt.  They  are,  more- 
over, susceptible  of  organization,  which,  to  a  certain  degree, 
indeed,  they  all  undergo.  Why  is  not  this  the  case  with  false 
membranes  formed  on  the  mucous  surfaces  i 

If  we  admit,  however,  that  these  latter  are  actually  comjwsed 
of  fibrin,  the  following  ailments  might  possibly  explain  this 
difficulty  of  organization  : 

1.  False  mucous  membranes  are  secreted  by  a  tissue,  whose 
organization  is  very  complex,  and  to  the  perfection  of  which. 
tlie  psendo-membranous  product  is  unable  immediately  to 
attain  ;  while,  on  the  contrary,  the  structure  of  a  serous  mem- 
brane is  very  simjile,  being  in  fact  a  species  of  cellular  tissue, 
t)ie  organization  of  which  is  almost  identical  with  the  primitive 
structure  of  fibiin. 

2.  False  mucous  membranes  being  in  contact  either  with 
air.  aliment,  or  urine,  etc.,  etc.,  there  is  here  a  special  condition 
wliich  prevents  them  from  becoming  duly  organized. 

3.  It  is  not  absolutely  necessary  that  every  tibrinons  pro- 
dnction  should  become  organized.  Thus,  pus  is  evidently  an 
allmuiinous  fluid,  in  which  the  fibrin  has  undergone  a  special 
transformation,  in  viitue  of  which  it  constitutes  the  pus  glo- 
bule. But  these  globules  can  undergo  no  further  organization  ; 
they  remain  as  pus  globules,  and  must  be  eliminated. 

i.  False  membranes  are  formed  in  the  bladder,  in  that  form 
of  cystitin  which  is  produced  by  canthai-ides.  Here,  along 
with  these  false  membranes,  there  is  found,  in  the  urine,  a 
certain  quantity  of  albumen  in  solution.  The  presence  of  this 
substance  has  given  rise  to  two  opinions.  If  we  admit  the 
existence  of  cystitis  produced  by  canthorides,  it  is  probable 
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that  that  sccTCted  by  the  vesical  niueous  membrane,  is  n 
fibrinous  serosity,  wliich  immediatiily  separates  into  two 
parts,  viz..  the  aibiiminous  seroaity,  which  remains  in  solu- 
tion, and  the  fibrin,  which  coagulntea  and  forms  false  mem- 
branes, absolutely  identical  with  those  of  mucous  membranes 
in  general  If.  on  the  contrary,  we  admit,  with  fiouillam.1,  the 
exbtence  of  an  albuminuria  produced  by  cantharides,  and  this 
we  conceive  to  be  far  more  probable,  the  explanation  is  simple 
enough.  Such  are  the  grounds  upon  which  we  may  assort  the 
fibrinous  nature  of  these  false  membranes. 

We  shall  now  take  up  the  reverse  side,  and  enumerate  the 
reasons  for  supposing  that  these  false  membranes  are  formed  of 
coagulated  albumen. 

1.  Their  want  of  organization  ; 

2.  Their  being  analogous,  iji  appearance  and  properties,  to 
coagulated  albumen  ; 

3.  The  absence  of  albuminous  serosity  on  the  surface  of  all 
the  mucous  membranes,  except  that  of  the  bladder ;  so  that  it 
has  been  reasonably  asked,  whether  the  albumen  found  iu  cases 
of  cystitis  produced  by  cantharides,  did  not  proceed  from  tlie 
kidneys. 

In  presence  of  such  arguments,  we  hesitate  to  pronounce  a 
decided  opinion,  and  can  merely  say :  That  the  false  mem- 
branes formed  on  the  mucous  surfaces  are  the  result  of  a 
specific  inflammation,  which,  more  especially  at  its  commence- 
ment, secretes  an  amorphous  fibrin,  in  such  a  molecular  condi- 
tion as  to  be  unable  either  to  undergo  ulterior  orgaulzatiou, 
or  even  to  be  transformed  into  pus.  The  pus  and  muco- 
pus  with  which  they  are  found  mingled,  are  not  the  result  of  a 
transformation  of  these  membranes,  but  the  secreted  product 
of  the  specific  inflammation  of  the  mucous  surface  in  its  later 
stages,  which  thus  serves  to  eliminate  the  morbid  secretion 
first  thrown  out. 

The  view  here  adopted  respecting  false  mucous  membiSDeSt 
obliges  ns  to  quote  the  opinion  of  Vogel  on  thia  subject.  In 
his  treatise  on  Pathological  Anatomy  (^JLgQ  519}  he  says:  "In 
"  certain  rare  cases  of  very  scute  inflammation,  coupled  with, 
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"  in  all  probability,  an  excess  of  fibrin  in  the  blood,  the  exuded 
**  plasma  coagulates  on  the  surface  of  the  mucous  membrane, 
"  and  thus  fonns  a  membranous  layer,  as  in  croup,  diphtheritis, 
"  subacute  enteritis,  and  especially  in  dysentery.  These  false 
"  membranes  are  generally  eliminated,  unless  the  patient  suc- 
"  cumb  prematurely.  I  have  never  seen  them  become  orga- 
"  nized,  nor  even  transformed  into  pus  corpuscles  or  granular 
**  cells ;  all  that  I  have  ever  seen  were  amorphous." 

Vogel,  usually  so  exact,  has  here  expressed  an  opinion  which 
we  conceive  to  be  at  variance  with  facts.  It  is  not  by  reason 
of  its  intensity  that  the  inflammation  of  a  mucous  surface 
produces  the  secretion  of  a  fedse  membrane,  but  in  virtue  of  a 
particular  disposition,  which  we  may  call  specific.  In  a  word, 
it  is  the  specific  charaxjter  of  the  inflammation  which  gives  rise 
to  the  pseudo-membranous  secretion.  False  membranes  are 
often  seen  to  form  in  connexion  with  a  very  moderate  degree 
of  inflammation,  just  as  certain  acute  and  intense  inflamma- 
tions may  occur  without  any  such  formation. 

There  is  another  peculiarity  connected  with  the  false  mem- 
branes formed  on  mucous  surface,  viz.,  that  they  are  never 
found  to  contain  microscopic  algae  or  fungi 

Sect.  III.— Of  Thrush  (Muguet). 

There  is  another  morbid  product  secreted  by  the  mucous 
membranes,  which  has  given  rise  to  many  discussions,  and  has 
been  variously  interpreted. 

In  young  debilitated  children,  congregated  in  large  num- 
bers, badly  nourished,  and  exhausted  by  diarrhoea ;  and  like- 
wise in  adults,  towards  the  close  of  an  exhausting  disease, 
such  as  tjrphoid  fever,  chronic  dysentery,  phthisis  pulmonalis, 
cancerous  affections,  Bright's  disease,  eta,  we  often  find  on  the 
mucous  membrane  of  the  mouth,  a  whitish  pellicle,  of  a  pulta- 
ceous  creamy  consistence,  and  but  slightly  adherent  to  the  sub- 
jacent surface.  This  formation,  which  in  some  rare  cases  is 
likewise  found  in  the  intestines,  has  been  called  muguet  or 
thrush. 
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Three  different  opiuians  have  been  entertMjied,  respecting 
tile  nature  of  this  pathological  production. 

1.  The  majority  of  authors  regard  it  as  a  pseudo-membranona 
product,  in  every  respect  analogous  to  the  false  membranes 
previously  described.  They  do  not  attempt  to  explain  its  na^ 
ture,  or  whether  it  be  albuminous  or  tibrinous;  it  la  enough 
for  them,  that  it  is  a  (alee  membrane. 

Such  a  view,  however,  canuot  be  much  longer  maintained. 
The  ehemico-phyaical  charaeters  of  this  production,  clearly 
shew,  that  it  is  neither  albuniinona  nor  fibrinoua 

2.  Others  conceive  that  the  inflamed  mucous  suriitce  secretos 
a  false  membrane,  in  which  aie  subsequently  formed  micro- 
ecopic  fungL     This  opinion  comes  nearer  the  truth. 

3.  The  inflamed  mucoua  membrane  is  siipposul  to  create  a 
layer  uf  muuus,  loaded  with  epithelial  cells,  the  uharactei-islics 
of  which  are  analogous  to  those  of  ordinary  mucus.  In  pro- 
portion as  this  mucus  is  secreted,  every  portion  of  it  developed 
a  large  number  of  microsijopic  fungi,  which  constitute  the 
characteriatic  feature  of  the  disease.  It  is  this  fungus  to  which 
M.  Kobin  has  given  the  name  of  oiiHum  albicans. 

Fully  adopting  this  opinion,  which,  in  the  present  state  of 
science,  canuot.  we  conceive,  be  contested,  we  shall  here  quote 
the  conclusions  arrived  at  by  M.  Kobin  in  his  excellent  work.* 

"  1.  The  pseudo-membranous  appearance  which  constitutes 
"  the  anatomical  element  of  this  disease,  is  not  really  produced 
"  by  false  membranes,  but,  in  a  great  measure,  by  the  spores 
"  and  tubular  filaments  of  a  vegetable,  mingled  wiUi  the 
"  epithelial  cells,  of  the  buccal  mucus.  These  divers  elo- 
"  ments  are  maintained  in  contact,  by  the  viscid  liquid  secreted 
"  by  the  lining  membrane  of  the  mouth. 

"  2.  The  pamsitic  plant  itself,  is  composed  of  tubular  fila- 
"  ments,  much  ramified.  The  borders  of  these  filaments  are 
"  distinct ;  the  cavity  of  the  cells  of  which  they  are  foimed, 
'•  contains  some  molecular  gramilos,  op,  occasionally,  from  two 
"  to  foui'  smaller  cells,  veiy  pale  and  of  ovoid  shape.     These 


*    Nittural  Uutori/  of  tht  Paraiitio  VegetaiUt /on 
'linuiit,  p.  603. 
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"  filaments,  or  articulated  tubes,  spring  firom  a  spore,  which 
shoots  forth  a  tubular  prolongation ;  this  spore  retains  its 
form  at  whatever  period  of  development  the  parasitic  plant 
"  may  have  arrived.  Its  free  extremity  is  usually  formed  by  a 
"  short  bulky  cell,  which  likewise  becomes  a  spore ;  it  is  often 
"  preceded  by  several  ovoid  cells,  joined  together  like  a  chaplet ; 
"  these  cells  are  so  many  spores  in  process  of  formation. 

"  The  spores  are  spherical  or  somewhat  elongated,  with  clear 
"  dark  edges  and  a  bright  centre.  They  contain  a  fine  dust, 
"  and,  not  unfi^quently,  one  or  two  moveable  molecular 
"  granules.  In  spores  that  have  germinated,  these  granules 
"  are  constantly  being  displaced. 

«  3.  The  tubular  filaments  are  interlaced  in  every  direction ; 
"  the  spores,  collected  together  in  groups,  adhere  strongly  to 
"  the  epithelial  cells,  whether  isolated  or  imbricated,  and  either 
"  cover  them  entirely,  or  constitute  merely  rounded  masses  on 
"  portions  of  their  surface.  From  such  masses  may  sometimes 
"  be  seen  to  project,  a  tubular  prolongation  that  has  just  ger- 
"  minated. 

"  4.  This  parasitic  plant,  and  the  plates  which  it  forms, 
"  cannot  be  regarded  as  a  constant  symptom  of  disease,  nor 
"  indeed  as  a  disease ;  it  is  developed  whenever  the  mucus 
"  undergoes  such  a  change  as  to  permit  of  its  growth ;  and 
"  observation  shews,  that  if  this  change  be  ordinarily  consecu- 
"  tive  to  some  mucous  inflammation  or  other  disease,  it  may 
"  likewise  be  developed  under  the  influence  of  various  other 
"  circumstances  (insuflScient  nourishment,  etc.),  or  even  without 
"  any  apparent  cause." 

Sometimes,  along  with  this  fungus,  there  is  developed  an 
alga,  to  which  M.  Eobin  has  given  the  name  of  cryptococcus 
cerevisice  ;  but  it  is  quite  an  accidental  production,  and  of  far 
less  importance  than  the  oidium  albicans. 

Sect.  IV. — Of  the  Respiratory  Apparatus. 

It  is  not  our  purpose  here  to  undertake  a  chemical  history 
of  the  respiration.     We  shall  merely  present  a  slight  sketch  of 
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the  subject,  for  which  sketch  we  are  mainly  indebted  to  MM. 
Robin  and  VerdeiL 

Atmospheric  air  contains,  as  is  well  known,  21  parts  of 
oxygen  and  79  of  nitrogen,  or,  more  strictly  speaking,  20.90  of 
the  former  and  79.10  of  the  latter  gas,  by  volume;  and  by 
weight,  23.10  of  oxygen  and  76.90  of  nitrogen,  from  lo^oir  ^ 
ro ooT  ^f  carbonic  acid,  variable  proportions  of  watery  vapour, 
and  traces  of  hydrogen,  ammonia,  iodine,  etc.  The  oxygen, 
nitrogen,  and  carbonic  acid  are  alone  connected  with  the  phe- 
nomena of  respiration,  and,  therefore,  we  shall  confine  our 
attention  exclusively  to  them. 

Oxygen. — The  air  introduced  into  the  lung  loses  during  the 
act  of  inspiration,  from  4  to  6  per  cent,  of  its  original  voluma 
This  loss  takes  place  at  the  expense  of  the  oxygen,  which  is 
now  represented  by  the  numbers  15  or  16.  A  knowledge  of 
this  fact  admits  of  our  readily  ascertaining  the  quantity  of 
oxygen  contained  in  the  lung.  Thus,  after  an  ordinary  ex- 
piration, the  lung,  in  a  state  of  repose,  contains  loAg^  cubic 
inches  of  gas ;  and  after  forced  expiration,  only  9^  cubic 
inches.  The  lung,  therefore,  when  at  rest,  and  immediately 
after  an  ordinary  expiration,  contains  from  3  to  3| ;  and  after 
forced  expiration,  from  about  IJ  to  1^  cubic  inches  of  oxygen. 

More  oxygen  is  absorbed  when  the  respiration  is  accelerated 
than  when  it  is  of  natural  frequency.  But  when  once  the 
proportion  of  oxygen  absorbed,  reaches  1 0  per  cent.,  no  further 
increase  takes  place. 

The  proportions,  by  weight,  may  be  thus  represented : 
0  grammes  094?  to  0  gr.  107  of  oxygen  in  ordinary  exjiiration  ; 
and  0  gr.  Oio  to  0  gr.  050  in  forced  expiratioa  Hence  it 
follows,  that  the  amount  of  oxygen  usually  left  in  the  lung 
after  tranquil  expiration,  amounts  only  to  about  two-thirds  of 
that  contained  in  arterial  blood,  and  to  about  a  fourth  of  that 
existing  in  the  whole  mass  of  the  blood. 

What  then,  may  we  ask,  becomes  of  the  oxygen  which  thus 
disappears  in  the  lungs  ? 

We  admit,  with  the  majority  of  modem  physiologists,  that 
the  oxygen  is  absorbed  by  the  blood  globules,  from  which  it 
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expels  a  quantity  of  carbonic  acid,  equivalent,  in  man,  to  about 
a  fourth.  There  is,  however,  no  chemical  connexion  between 
these  phenomena ;  and  the  oxygen,  as  soon  as  it  is  taken  up 
by  the  globules,  enters  into  combination  with  various  organic 
matters,  in  order  to  form  new  compounds,  which  play  an  im- 
portant part  in  the  organization  of  the  body.  Thus,  the  com- 
bustion of  hepatic  sugar,  the  formation  of  urea,  and  even  that 
of  the  carbonic  acid,  hereafter  to  be  exhaled,  together  with 
certain  other  phenomena,  acknowledge,  in  all  probability,  no 
other  origin.  We  ought,  however,  to  state,  that,  according  to 
MM.  Robin  and  Verdeil,  who  have  carefully  investigated  this 
subject,  we  know  nothing,  either  of  the  organic  substances 
with  which  the  oxygen  combines,  or  of  the  nature  of  those 
immediate  principles  which  it  is  capable  of  forming  with  them. 
Lastly,  we  are  entirely  ignorant  of  what  takes  place  in  the 
interval  between  the  absorption  of  the  oxygen  by  the  glo- 
bules, and  the  escape  of  the  carbonic  acid  from  these  same 
globules. 

In  the  pathological  state,  there  are,  probably,  considerable 
variations  in  the  amount  of  oxygen  absorbed.  It  has  been 
shewn,  that  the  carbonic  acid  may  so  far  vary,  that,  instead  of 
the  quantity  exhaled  being  from  3  to  5  per  cent,  it  may  fall 
as  low  as  1  and  rise  to  8  per  cent. ;  but,  as  there  is  in  health,  a 
certain  ratio  between  the  liberation  of  carbonic  acid  and  the 
absorption  of  oxygen,  it  is  probable  that  a  similar  ratio  may 
exist  in  cases  of  disease.  Science,  however,  possesses  no  fact 
enabling  us  to  determine  the  nature  of  these  pathological 
changes,  which,  as  yet,  therefore,  we  can  but  speculate 
upon. 

Nitrogen. — Nitrogen,  as  a  portion  of  the  atmospheric  air, 
enters  the  lungs  together  with  oxygen.  The  expired  air  usually 
contains,  in  warm-blooded  animals,  a  quantity  of  nitrogen 
somewhat  larger  than,  or  at  least  equal  to,  that  of  the  inspired 
air.  Hence  it  follows,  that  animals  yield  a  small  portion  of 
nitrogen  to  the  atmospheric  air,  which  portion  they  must  have 
necessarily  derived  from  the  introduction  of  fluid  or  solid 
aliment    When  animals  are  deprived  of  food,  the  reverse  takes 
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place :    they  abstract  from   the   air  a  small  proportion   of 
nitrogen. 

The  following  calculations  have  been  made  by  MM.  Robin 
and  VerdeiL 

After  tranquil  expiration,  there  remain  in  the  lungs  lo^| 
cubic  inches  of  gas,  and  consequently  12*  cubic  inches  of 
nitrogen,  or  by  weight  0  grammes  04-87  ;  and  after  forced 
expiration,  9-^'^  cubic  inches,  of  which  7/^-  are  nitrogen ;  by 
weight,  0  gr.  021)0. 

This  nitrogen  exists,  while  in  the  lung,  in  combination  with 
oxygen,  carbonic  acid,  the  vapour  of  water,  and  the  produce  of 
the  pulmonary  exhalation. 

The  presence  of  nitrogen  in  the  blood  does  not  indicate  its 
participation  in  the  composition  of  that  fluid  ;  it  merely  shews 
that  it  is  one  of  the  conditions  of  the  mutual  interchange  which 
takes  place  between  the  internal  and  external  gases. 

We  are  not  cognizant  of  the  variations  of  which  the  nitrogen 
is  susceptible,  under  the  influence  of  age,  tempei-ament,  consti- 
tution, or  disease.  In  the  latter  case,  such  variations  must  in 
all  probability  exist ;  for  we  know  that  animals  that  have  been 
for  some  time  deprived  of  food,  abstract  a  small  quantity  of 
nitrogen  from  the  inspired  air,  which  indicates  that,  in  all  pro- 
bability, the  proportion  of  this  gas  existing  in  the  blood  may 
vary  imder  certain  circumstances. 

The  nitrogen  found  in  the  lung  is  derived  from  the  atmo- 
spheric air,  a  small  proportion  of  it,  however,  comes  from  the 
blood  ;  the  quantity  rarely  exceeding  the  f  i  o^^  of  the  oxygen 
consumed.  There  is,  therefore,  a  constant  interchange  between 
the  pulmonary  nitrogen  and  that  of  the  external  air,  on  the 
one  hand ;  and,  on  the  other,  between  this  latter  and  the  ni- 
trogen of  the  blood. 

We  know  not  what  are  the  immediate  principles  furnishing 
the  nitrogen  exhaled  by  the  blood.  In  all  probability,  the  solid 
matters  of  the  food  contribute  a  portion. 

Carbonic  Acid. — ^This  gas,  the  proportion  of  which  in  the 
inspired  air  does  not  exceed  jTrho  *o  toSoT)*  ^^  found  in  large 
quantity  in  the  expired  air. 
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The  carbonic  acid  existing  in  the  blood  and  more  especially 
in  the  globulea,  in  a  state  of  itolation,  is  displaced  and  exhaled 
npon  the  introduction  of  another  gas.  This  takes  place  thi'ough 
the  instrumentality  of  the  respiratory  act. 

The  proportions  of  carbonic  acid  are  thus  determined  by 
MM.  Robin  and  Verdeil : 

Knowing,  on  the  one  hand,  that  the  mean  amoant  of  air 
contained  in  the  lung  is  about  \5^^  cubic  inches  after  trajiquil 
expiration,  and  9f^  cubic  inches  after  forced  expiration ; 
and,  on  the  other,  that  this  air  contains  from  3  to  o  per  cent 
of  carbonic  acid,  ve  draw  the  conclusion,  that  there  exists 
in  the  lung,  after  ordinary  expiration,  {torn  JJtha  to  1  cubic 
inch,  and  after  forced  expiration,  from  ^ths  to  ^ths  of  a 
cubic  inch. 

The  amount  of  carbonic  acid  exhaled  and  of  oxygen  absorbed, 
depends  upon  the  nature  of  the  aliment  consumed.  It  varies 
but  little  in  animals  similarly  fed.  The  smallest  exhalation  of 
carbanie  acid  is  met  with  in  those  fed  entirely  on  meat,  and 
the  greatest,  in  those  kept  on  vegetable  diet  The  frequency 
of  inspiration,  and  muscular  exercise,  iJicrease  the  proportion 
of  oxygen  absorbed,  and  consequently  the  amount  of  carbonic 
acid  exhaled. 

The  carbonic  acid  found  in  the  blood  is  derived  from  three 
different  sources: 

1.  From  the  globules,  which  poaseaa  an  absorbing  power 
considerably  greater  than  that  of  water. 

2.  From  the  serum,  which  absorbs  almost  as  large  an  amount 
as  water. 

3.  From  the  bicarbonate^ 

The  experiments  of  Leiiinann  shew,  that  the  proportion  of 
carbonic  acid  in  the  blood  is  70  per  1000,  if  we  merely  employ 
agitation  or  other  mechanical  meaames,  and  300  per  lOftO  on 
the  addition  of  an  acid. 

According  to  MM.  Bobin  and  Verdeil,  we  we  cognizant  of 
two  sources  of  carbonic  acid  in  the  organism,  and  two  classes 
of  conditions  upon  which  its  formation  dejiends:  the  tirst  is 
the  decomposition,  in  the  lungs,  of  the  carbonates  and   bi- 
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carbonates  of  the  blmd  by  the  pneumic  acid  cont&ined  in 
these  organs  ;  the  Bccond  ie  the  disengagement  of  the  cttrbonic 
acid  by  organized  matters. 

In  Bpite  of  the  ingenuity  of  the  theory,  founded  npon  the 
presumed  existence  of  pnenmic  acid,  and  upon  the  important 
part  which  it  plays  in  the  chemical  theory  of  the  respii-at^ry 
act,  it  is  not  as  yet  universally  admitted.  All  we  know  is, 
that  carbonic  acid  is  a  product  of  the  organism,  thrown  out  by 
men  and  animals  into  the  surrounding  media. 

The  carbonic  acid  exhaled  escapes  by  the  bronchial  tubea 
According  to  Burdach,  tliere  are  1 172  grammes  50  of  carbonic 
acid  thus  thrown  off  in  the  twenty-four  hours ;  and  a«ordIng 
to  M.  Dumas,  1100  gr.  00.  The  akin  exhales  about  17  gr.  50 
in  the  same  space  of  time. 

Putrefaction  or  decomposition  is  one  of  the  conditions  under 
which  the  exhalation  of  carbonic  acid  takes  place.  Thas,  the 
instances  quoted  of  the  formation  of  this  gas  in  the  pleura, 
peritoneum,  tunica  vaginalis,  and  in  abscesses,  recogniite  no 
other  cause,  Neverthelese,  in  the  cases  of  spontaneous  genera- 
tion of  gas  in  the  blood,  quoted  by  Morgagni,  Ollivier,  ReyroUe, 
Gosaelin,  Malgaigne,  and  Durand  Fardel,  putrefaction  did  not 
exist.  The  same  may  be  said  of  those  cases  ia  which  gas 
appears  to  be  generated  in  the  blood,  where  death  occurs  under 
the  influence  of  chloroform. 

Before  alluding  to  the  important  researches  of  MM.  Andral 
and  Gavarret,  relative  to  the  amount  of  carbon  consumed  in 
the  economy,  we  shall  state  a  few  facts  that  have  been  ascer- 
tained concerning  the  variations  of  Ihe  carbnnic  acid  in  diseaw: 

According  to  M.  Doyfere.  in  the  algide  stage  of  cholera,  the 
proportion  of  carbonic  acid  falls  to  20  or  even  10  jier  lOflO  of 
the  expired  air,  and  gradually  rises  to  20,  25,  and  even  30  per 
]  00.  in  proportion  as  convalescence  progrcssea 

According  to  MM.  Harvier  and  Saint  Leger,  intermittent 
fever,  souivy,  purpura,  and  the  phlegmasite  increase  the  pro- 
portion uf  carbonic  acid  gas  ;  we  must  here,  however,  except 
pneumonia,  pleurisy,  pericarditis  and  those  inflammatoiy  affet^- 
tions  which  interfere  with   the  fiinctions  of  respiration  and 
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circnlatjon.  The  carbonic  acid  dimiiiislies  iii  phthisis,  variola, 
measles,  erysipelas,  roseola  scarlatina,  erythema,  dysenteiy, 
chronic  diarrhoea,  typhoid  fever,  as  well  as  during  the  suppu- 
rative process. 

Hannover  asserts,  that  women  affected  with  chlorosis  exhale 
more  carbonic  acid  than  those  who  are  in  good  health.  Indi- 
viduals of  either  sex,  suffering  from  phthisis,  exhale  much  less 
than  iu  health.  BroncMtis  has  no  influence  upon  the  amount 
expired.  MM.  Andral  and  Gavarret  presnme,  with  justice, 
that  the  carbonic  acid  exhaled,  arises  from  some  combustion  of 
carbon ;  and  thua,  without  looking  to  the  source  of  this  carbon, 
or  to  the  point  at  which  combustion  takes  place,  they  calculate 
the  amount  of  carbon  consumed,  by  that  of  carlionic  acid 
exhaled.  We  here  subjoin  a  portion  of  their  interesting  and 
important  n 


op  THE   INPI-UEMCE   OF   AOB,   OP   6EX,   AND   OF  CONSTITUTION. 
ItPON  THE  EXHALATION  OF  CARBONIC  ACID  BY  THE  LUNO- 

"  From  the  age  of  eight  years,  at  which  period  our  re- 
"  searches  commence,  up  to  the  latest  term  of  existence,  the 
■'  amount  of  carbonic  acid  exhaled  by  the  lung  iu  a  pven 
"  time,  undergoes  considerable  variations,  in  accordance  with 
"  the  age,  sex,  and  constitution  of  the  individual 

"Our  experiments  upon  this  point  amount  t«  seventy-five 
"  in  number,  and  have  reference  to  seventy-two  different  in- 
"  dividuals,  of  whom  thirty-six  were  males  and  twi>nty-«ix 
"  females 

"  During  the  second  period  of  childhood,  i. «.,  from  tbe  age 
■'  of  eight  yeara  up  to  puberty,  the  amount  of  carbonic  acid 
■*  exhaled  by  the  lungs  increases  year  by  year.  Like  other 
"  changes  which  occur  in  the  organism  at  this  ppriod  of  life, 
"  those  which  the  polmooary  functions  undergo,  ai'e  constant 
'•  but  progressive  ;  so  that  the  proportion  of  caibitn  consumed, 
"  for  instance,  in  one  hour,  increases  gradually  from  5  grammes. 
"  as  afforded  by  a  child  eight  years  of  age,  up  to  8  gr.  7  by 
•'  one  of  fifteen  years, 
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"  In  the  two  sexea,  the  phenometm  are  identical ;  the  e 
"  laws  obtain,  the  samo  regularity  of  progression  is  obaervt 
"  The  only  difference  consists  in  the  qaantity  of  matter  e»** 
"  baled.  Of  more  vigorous  organization  than  the  female,  and 
"  couGumiog  a  larger  amount  of  food,  the  male  child  likerriBe 
"  consumes  a  larger  proportion  of  carbon.  Thus,  in  young 
"  ^rls  from  eight  to  fifteen  years  of  age,  the  quantity  of  car^ 
"  bonic  acid  exhaled  by  the  lung  in  the  space  of  an  hour, 
"  may  be  represented,  as  a  mean,  by  (!  grammes  i  of  CArbon 
"  while  in  boys  of  a  similar  age  it  lisea  as  high  as  7-4  gramme* 
"  The  differcDce  in  favour  of  the  male  sex  is,  therefore,  aboafe 
"  1  gramme  (15  grains)  of  carbon  per  hour. 

"At  the  commencement  of  puberty,  the  influence  of 
"  upon  the  functions  of  respiration  establishea  a  still  furthedl 
"  distinction  between  the  male  and  female. 

"  In  the  male,  the  law  of  increase  In  the  amount  of  carbonic 
"  acid  exhaled  by  the  lungs,  holds  good  from  the  age  of  fifteen 
"  up  to  that  of  twenty-five  or  thirty ;  and,  moreover,  aa 
"  as  puberty  is  thoroughly  established,  the  exhalation  of 
"  bonic  acid  undergoes  a  still  more  marked  increasa  A  child, 
"  fifteen  years  of  age,  was  found  to  consume  8.7  gramme*  oi 
"  carbon  in  one  hour ;  and  a  lad,  but  one  year  older  (after 
"puberty],  10.2  grammes  in  a  similar  space  of  time.  This 
"  quantity  gradually  increased  up  to  1 1.2  and  12.4  grammes,  in 
"  healthy  males  of  from  twenty  to  twenty-eight  years  of  aga 
"  Having  attained  its  maximum  of  activity  Ixitween  the  agea 
"  of  twenty-five  and  thirty,  the  exhalation  of  carbonic  acid  by 
"  the  lungs  remains  for  some  time  statioDary ;  and  then,  aa 
"  the  individual  approaches  his  fortieth  year,  it  begins  slowly 
"  to  decrease. 

"  These  facts  prove,  that  m  man,  the  pulmonary  cxhalatioiv 
"  after  fumislung  its  product  in  increasing  quantities,  in  pro- 
"portion  as  the  organism  approaches  its  acme  of  perfection, 
"undergoes  a  simultaneous  arrest  in  conjunction  with  the 
"  latter. 

"Already,  indeed,  from  the  twenty-fifth  to  the  thirty- 
"  or  fortieth  yearc,  do  we  notice  less  marked  results  produi 
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"  under  the  influence  of  age ;  we  shall  presently  see,  how,  in 
'"  reference  to  the  constitution  of  the  individual,  this  may  be 
"  satisfactorily  explained." 

In  the  female,  the  sequence  of  phenomena  is  not  the  same  aa 
in  the  case  of  the  male,  for  when  the  epoch  of  puberty  boa 
arrived  and  the  uterua  has  become  the  seat  of  a  periodical 
sanguineous  discharge,  so  great  au  inlluence  is  exerted  by  it 
upon  the  economy,  that  the  exhalation  of  carbonic  acid  no 
longer  coincides  with  the  progressive  development  of  the  rest 
of  the  organism,  as  is  the  case  iu  maa  From  the  first  appear- 
ance of  the  catemenia,  the  amount  of  carbonic  acid  thrown  off 
by  the  organs  of  respiration  in  a  given  time,  ceases  to  increase 
and  remains  stationary  as  long  as  menstruation  is  duly  per- 
formed. This  important  fact  will  be  illustrated  in  the  following 
manner. 

A  female  child,  thirteen  years  of  age,  was  found  to  consume 
(i.3  grammes  of  carbon  hourly  ;  another  girl,  fifteen  and  a  half 
years  of  age,  and  in  whom  the  catamenia  had  not  as  yet 
appeared,  consumed  7-1  grammes  in  the  same  space  of  time; 
whilst  a  third,  also  fifteen  and  a  half  years  old,  but  in  whom 
the  menstrual  discharge  was  fully  developed,  consumed  only 

6.3  grammes.  A  similar  result  was  obtained  in  healthy  sub- 
jects of  twenty-six  and  thirty-two  years  of  age,  and  likewise  iu 
a  female  aged  forty-five,  whose  catamenia  had  always  been 
perfectly  regular. 

Thus,  in  the  adult  female  whose  catamenia  are  regular,  the 
proportion  of  carbonic  acid  exhaled  by  the  lungs  remains  the 
same  as  during  the  second  period  of  childhood,  in  spite  of  her 
increased  organic  development     The  mean  consumed  being 

6.4  grammes  of  carbon  per  hour,  as  in  cliildren  of  the  same 
sex ;  in  man,  on  the  contrary,  the  mean,  which  is  7.4  grammes 
before  the  age  of  fifteen,  rises  to  11.3  grammes  between  the 
ages  of  fifteen  and  forty.  In  adult  life,  therefore,  the  male 
exhales  by  the  lungs,  about  twice  as  much  carbonic  acid  as  the 
female :  so  great  a  difference  cannot  be  entirely  referred  to  the 
inttuence  of  a  more  robust  constitution,  and  of  more  nntritious 
diet  on  the  part  of  the  male ;  and  if,  iu  the  female,  at  the  perio<I 
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of  puberty,  the  pulmonary  function  coaseB  to  obey  the  law  of 
development  which  prevails  in  relation  to  the  other  parts  of 
tho  organism,  and  remains  stationary  at  an  epoch  when,  in 
man,  it  is,  for  some  time  to  com^  liable  to  an  increased  and 
increasing  activity,  we  must  conclude,  that  the  novel  funclimi, 
of  which,  at  this  age,  the  uterus  has  become  the  seat,  plsys  an 
important  part  in  that  singular  period  of  arrest,  to  which,  at 
this  period  of  female  life,  the  exhalation  of  carbonic  aoid  ia 
subject,  and  from  whence  it  results,  that,  in  this  particular  at 
least,  the  female  retains  the  respiration  of  the  chUd. 

At  the  decline  of  life,  new  modiJications  occur  in  the  exha- 
latiou  of  carbonic  acid ;  these  differ  in  the  two  sexes. 

In  man,  after  the  age  of  forty,  the  amount  of  carbonic  acid 
exhaled  by  the  lungs  undergoes  no  further  increase,  but  gra- 
dually diminishes  in  direct  ratio  with  advancing  years. 

Between  the  ages  of  forty  and  sixty,  this  decrease  is  compa- 
ratively little  marked,  and  some  individuals,  even  at  this 
age,  retain  all  theii'  pulmonary  activity ;  in  general,  however, 
the  results  are  below  those  which  we  have  obtained  at  about 
the  age  of  twenty-five.  Thus,  while  the  carbonic  acid  exhaled 
in  au  hour  was  represented,  on  the  average,  by  11,3  grammes 
of  cai-bon  between  the  ages  of  fifteen  and  forty,  there  were  only 
10.1  grammes  between  the  ages  of  forty  and  sixty.  At  this 
period  of  life,  therefore,  the  male  already  consumes  1 5  grains 
less  of  carbon  per  hour.  After  the  age  of  sixty,  the  combus- 
tion of  carbon  continues  to  lose  its  activity,  and  gradually 
becomes  more  feeble,  in  proportion  as  the  individual  approaches 
the  termination  of  his  natural  career. 

In  males  whose  age  varies  from  sixty  to  eighty,  tho  amount 
of  carbonic  acid  exhaled  by  the  lungs,  is  represented,  on  the 
average,  by  9.2  grammes  of  carbon  per  hour. 

Lastly,  we  have  been  enabled  to  investigate  the  phenomena 
of  respiration  in  a  man  one  hundred  and  two  years  of  age. 
This  individual,  who  was  still  able  to  walk  about  his  room 
with  the  aid  of  a  slick,  und  likewise  to  shave  Iiimself,  had  no 
other  infirmity  beyond  the  debility  consequent  npon  his  great 
age ;  the  experimenta  were  systematic  ally  conducted,  and  borne 
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without  fatigue,  the  respiratiou  remaining  normal  and  regular, 
at  about  the  rate  uf  twenty  inspirations  per  minute,  while  the 
carbonic  acid  exhaled  by  the  lungs  in  the  space  of  an  hour, 
was  only  represented  by  5.9  grammes  of  carbon.  At  this  late 
period  of  existence,  then,  we  obtain  results  similar  to  those 
furnished  by  children  of  from  eight  to  ten  years  of  age. 

We  may  now  proceed  to  consider  the  exhalation  of  carbonic 
acid  from  the  lungs,  as  it  occurs  in  females,  after  the  age  of 
forty, 

At  this  period  of  life,  when  the  pulmonary  functions  of  the 
male  are  about  to  lose  a  portion  of  their  former  activity,  the 
female,  whose  first  menstrual  discharge  coincides  with  an  arrest 
of  the  exhalation  of  carbonic  acid,  now  presents  a  sudden  in- 
crease of  this  exhalation,  from  the  moment  at  which  the  cata- 
menia  cease  to  make  their  appearance ;  in  fact,  the  mean 
amount  of  carbon  consumed  in  an  hour,  by  women  in  whom 
the  menstrual  discharge  appears  regularly,  was  found  to  be 
6.4  grammes ;  while  it  rose  to  8,4  in  women  aged  from  thirty- 
eight  to  forty,  and  of  whom  some  had  entirely  ceased  to  men- 
struate, while  in  others  the  discharge  had  become  less  abundant, 

"  If  such  be  the  influence  of  menstruation  upon  the  ex- 
halation of  carbonic  acid  by  the  respiratory  organs,  it  was 
but  natural  that  we  should  endeavour  to  ascertain  what  be- 
comes of  this  function,  in  those  cases  where  pregnancy  has 
produced  a  cessation  of  the  catamenial  flow.  With  this  view, 
we  have  examined  four  pregnant  women :  one  at  two  and  half 
months,  another  at  the  fifth  month,  a  tbird  at  seven  and  a  half, 
and  a  fourth  at  eight  and  a  half  months.  The  amount  of 
carbonic  acid  exhaled  by  the  lungs  in  these  four  persons,  gave 
a  mean  of  S  grammes  of  carbon  per  hour,  and  ranged  between 
7.'i  and  HA  grammes. 

'"  In  pregnant  women,  therefore,  we  obtain  results  exactly 
similar  to  those  aSbrded  by  women  in  whom  the  catameuia 
are  cither  about  to  disapjjear  or  hare  already  done  so.  In  the 
former,  as  in  the  latter,  the  moment  the  menstrual  discharge 
ceases,  the  exhalation  of  carbonic  acid  by  the  lungs  acquires 
renewed  activity. 
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"After,  however,  having  acqmred  its  inaxunum  in  the  female 
at  the  close  of  menstruation,  the  exhalation  of  carbonic  acid 
again  decreases,  in  piuportion  as  the  individual,  after  the  a^e 
of  fifty,  approaches  the  natural  tenu  of  existence,  aud  from 
henceforward  we  find  it  regulated  by  the  same  laws  as  in  the 
ease  of  the  male. 

"Thiis,  while  in  non-menstruating  women,  of  &om  forty  to 
fifty  years  of  age,  the  amount  of  carbonic  acid  given  off  in  the 
space  of  an  hour,  rose  to  8.t  grammes  of  carbon ;  the  mean, 
between  the  ages  of  fifty  and  sixty,  fell  to  7.3  granomes,  and 
to  ti.8  grammes  in  women  whose  ages  ranged  from  sixty  to 
eighty ;  this  being  still,  however,  a  larger  proportion  than  was 
met  with  in  menstruating  females  at  the  age  of  twenty-five. 
Lastly,  in  a  woman  aged  eighty-two,  we  obtained  but  six 
grammes  of  carbon. 

"Tlius,  whenever  we  make  the  hnman  female  an  object  of 
investigation,  without  the  limits  of  the  menstrual  period,  whe- 
ther before  its  appearance,  or  after  its  cessation,  we  meet  with 
phenomena,  regulated  by  the  same  laws  which  obtain  in  the 
male ;  the  only  difference  consisting  in  the  amount  of  the 
exhaled  products. 

"  The  study  of  man  at  the  difierent  periods  of  his  organic 
development,  has  shewn  us,  that  the  exhalation  of  carbonic 
acid  by  the  lung  bears  a  direct  and  constant  ratio  to  the 
aggregate  power's  of  the  economy.  The  same  harmony  ia  found 
on  passing  to  a  consideration  of  individual  cases,  and  on  com- 
paring, in  this  respect,  the  results  afibrdc4  by  expeiiment,  and 
the  constitution  of  difierent  individuals  of  similar  agea  It 
may  be  laid  down  as  a  general  rule,  that  the  greater  the  de- 
velopment of  the  muscular  system,  the  larger  is  the  proportion 
of  carbonic  acid  exhaled  in  a  given  time.  A  few  figures  will 
sufiice  to  demonstrate  the  truth  of  this  proposition. 

"  A  male  child,  twelve  years  of  age  and  of  modexately  good 
constitution,  consumed  7.+ grammes  of  carbon  per  houi'j  a 
young  Savoyard  of  the  same  age,  very  robust  and  exceedingly 
well  developed,  consumed  8,3  grammes  in  the  same  space  uf 
time,  or  aa  much  as  children  of  fourteen  years  of  a^,  but 
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considerably  less  than  those  who  have  attfuned  the  period  of 
puburty. 

"  The  greatest  exhalation  of  caibonic  acid  that  we  have  met 
with  at  about  the  age  of  forty,  was  equivalent  to  12.1  grammes 
of  carbon  per  hour,  and  this  was  in  individuals  whose  mnacular 
development  was  motit  marked ;  and,  on  the  contrary,  in  another, 
ageii  forty-five,  of  average  height,  in  good  health,  but  of  an  ex- 
ceefiingly  slight  muscular  development,  we  found,  as  the  result  of 
four  successive  experiments,  that  the  quantity  of  carbonic  acid 
exhaled  by  the  lungs  in  the  space  of  an  hour,  was  represented, 
on  an  average,  by  8.(i  grammes  of  carbon  ;  the  proportion  of 
this  latter,  during  the  four  experiments,  ranging  within  the 
narrow  limits  of  8.5  and  S.8  grammea  At  a  more  advanced 
period  of  life,  we  find  an  invalid,  seventy-six  years  of  age,  and 
of  very  slender  muscular  configuration,  consuming  only  six 
grammes  of  carbon  in  the  space  of  an  hour.  This  ratio  be- 
tween the  quantity  of  carbonic  acid  exhaled  by  the  lungs, 
and  the  muscular  development  of  the  individual,  is  still  more 
strikingly  illustrated  by  the  following  examples. 

"  Five  persons,  whose  ages  varied  from  twenty-four  to 
twenty-«ight  years,  of  gowl  coustitutiou  and  average  muscular 
develo]nncnt,  exhaled  per  hour,  a  quantity  of  carbonic  add, 
represented  by  a  mean  of  1 1.5  grammes  of  carbon ;  the  utmost 
limits  being  10,8  and  12.4  grammes;  while  in  a  young  man, 
twenty-six  years  of  age,  chosen  from  the  same  class  of  society, 
exposed  to  the  same  external  influences,  and  leading  a  similar 
mode  of  life,  but  evincing  an  extraordinary  degree  of  muscular 
development,  the  proportion  of  carbon  consumed  per  hour,  was 
found,  as  the  result  of  two  experiments,  to  be  as  high  as  14.1 
grammes.  On  questioning  this  individual,  we  found  in  his 
habitual  mode  of  exist«nee,  certain  indications  of  great  activity 
on  the  part  of  the  respiratory  organs  ;  thus,  in  order  to  breathe 
freely,  he  found  it  necessary  to  inhabit  a  thoroughly  ventilated 
locality,  nor  could  he.  without  much  diiEculty,  remain  for  any 
length  of  time  in  a  crowded  assembly. 

"  In  a  man,  sixty  years  of  age,  whose  muscular  development 
was  at  least  equal  to  that  of  the  individual  just  mentioned,  we 
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likewise  obaerYcd  a.  great  eichalation  of  carbonic  acid ;  it  wma 
represented  by  the  consnmptioii  of  13,6  grammes  of  carbon 
hourly.  A  third  individual,  sixty-three  years  of  ag^  having, 
also,  every  appearauc:e  of  an  athlete,  afforded  similar  results ; 
he  consumed,  in  fact,  12.4  grammta  of  caihon  per  hour;  whilst 
in  i>erson8  of  average  muscular  development,  and  of  from  fifty 
to  seventy  years  of  age,  the  mean  consumption  of  carbon  per 
hour  is  only  9.11  grammes,  and  ne^er  rises  above  10,6 
grammes. 

"  Lastly,  in  au  old  soldier,  ninety-two  years  of  age,  who,  inG 
spite  of  his  years,  still  retained  a  considerable  amount  of  mac 
cular  development,  and  had,  in  early  life,  been  remarkable  for 
his  physical  force,  the  exhalation  of  carbonic  acid  was  found  to 
be,  relatively  speaking,  considerable,  inasmuch  as  it  was  repr&- 
sented  by  8.8  grammes  of  carbon  per  hour. 

"  We  see,  moreover,  that  in  these  four  exceptional  indiv] 
duals,  the  proportion  of  carbon  consumed,  although  great,  doc 
not  the  less  follow  the  invariable  law  of  decrease  with  i 
vancing  years ;  and  it  is  not  improbable,  that  the  man  who,  i 
the  age  of  ninety-two,  still  consumed  .S.8  grammes  of  carbc 
per  hour,  may  have  consumed,  at  a  less  advanced  period  i 
life,  at  least  as  much  as  the  one  of  sixty,  who  consumed  13k^ 
or  as  the  young  man  aged  twenty-six,  who  consumed  14.1 
grammes  per  hour. 

An  analysis  of  individual  phenomena,  as  occurring  in  fe- 
males, would  lead  to  similar  results ;  and,  while  taking  into 
account  the  all  poweiful  influence  of  menstruation,  we  shall 
invariably  find,  that  the  amount  of  carbonic  acid  exhaled  by 
tlie  lung,  at  a  given  period  of  life,  bears  a  direct  ratio  to  the 
physical  force  of  the  individual 

"  On  observing,  that  in  man  the  proportion  of  carbonic  acid 
increases  gradually,  from  the  age  of  eight  up  to  that  of  twenty- 
five.  i.e..  during  the  period  of  growth  ;  we  are  naturally  led  to 
ask.  whether  the  eombustiou  of  carbon  be  in  direct  ratio  to 
the  weight  of  the  individual ;  and  whether  the  variations  in 
quantity,  which  we  have  met  with,  might  not  be  explained  by 
a  simple  difference  of  weight.     Such  a  view,  however,  appears 
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to  US  quite  untenable,  in  £Etce  of  the  assemblage  of  fSEU^ts  just 
mentioned 

"  In  the  first  place,  and  as  regards  the  female  sex,  this 
opinion  cannot,  we  repeat,  be  maintained ;  for,  on  the  one 
hand,  a  woman  twenty-five  years  of  age  weighs  much  more 
than  a  child  of  from  ten  to  fourteen  years  of  age,  and  yet  does 
not  consume  more  carbon ;  on  the  other  hand,  the  weight  of 
the  body  does  not  necessarily  increase  at  the  close  of  the 
menstrual  period,  while  we  have  seen,  that  the  exhalation  of 
carbonic  acid  invariably  undergoes  a  marked  increase  at  this 
period. 

''  If,  now,  we  compare  the  adult  female  with  the  male,  at  a 
similar  period  of  life,  we  shall  see,  that  to  explain,  by  difierence 
of  weight,  the  great  discrepancy  which  exists  between  the 
amount  of  carbonic  acid  exhaled  by  one  or  the  other  sex,  it 
would  be  necessary  to  admit  that  the  male  weighs  about  twice 
as  much  as  the  female :  a  conclusion  evidently  erroneous  in  the 
majority  of  cases,  and  capable  in  itself,  of  negativing  the  ques- 
tion under  discussion. 

"  Let  us,  however,  confine  our  investigations  to  the  male 
sex,  and  endeavour  to  ascertain  the  consequences  of  admitting 
such  a  relationship  between  the  weight  of  the  individual  and 
the  amount  of  carbonic  acid  exhaled  by  the  lungs.  Between 
the  ages  of  twenty  and  thirty,  the  males  consumes  a  mean  of 
12.2  grammes  of  carbon  per  hour,  whilst  healthy  individuals 
of  from  thirty  to  forty  years  of  age  only  consume  10.5 
grammes  ;  it  follows,  therefore,  that  the  latter  must  weigh  less 
than  the  former,  in  the  proportion  of  86  to  100  ;  while,  on  the 
contrary,  experience  teaches  us  that  the  reverse  is  generally 
the  case.  Lastly,  we  might  ask,  did  the  individual  aged  one 
hundred  and  two,  of  good  stature  and  strongly  developed 
osseous  system,  weigh  less  than  a  child  ten  years  of  age? 
Such  an  assertion  would  be  utterly  untenable,  and  yet  we 
have  seen  that  a  smaller  quantity  of  carbonic  acid  was  given 
off  by  the  lungs  of  this  centenarian,  than  by  those  of  a  child 
ten  years  of  aga 

"  It  may  be  stated,  that  the  aggregate  weight  of  an  indi- 


428  PATHOLOGICAL  OHEMISTBT. 

Tidual  bears  a  certain  ratio  to  three  difTerent  sygtema,  the 
development  of  which  ia  unequal,  in  relation  to  one  auother : 
viz.,  the  osseoua  system,  the  adipose  system,  and  the  muscular 
system  ;  whilst  the  exhalation  of  carbonic  acid  by  the  lungs 
DccuTii  merely  in  connexion  with  one  of  these,  the  muscular 
system.  Hence  we  see,  that  in  some  cases  the  increase  of 
weight  on  the  part  of  the  body  may  actually  prove  an  index 
of  the  activity  of  the  pulmonary  functions  ;  but  the  relation- 
ship has  nothing  constant,  and,  in  the  great  majority  of  cases, 
does  not  even  exist. 

"Here,  likewise,  presents  itself,  another  question  of  great 
importance,  and  we  may  ask — do  not  the  variations  which 
occur  in  the  quantities  of  carbonic  acid  exhaled  by  the  lung  in 
a  given  time,  depend  simply  upon  a  difference  in  the  capacity 
of  the  thorax,  in  the  extent  of  the  respiratory  movements,  and, 
consequently,  in  the  volume  of  the  expired  Eur  ?  An  examina- 
tion of  this  problem  would  lead  us  to  speak  of  certain  patho- 
logical facts,  which  might  afford  greater  facility  for  its  com- 
plete solutioiL  Whilst,  therefore,  reserving  for  a  subsequent 
memoir,  the  privilege  of  restricting  within  very  narrow  limits 
the  influence  of  the  above  conditions  ;  we  shall  content  our- 
selves with  here  stating,  that  those  variations  which  are  con- 
stantly found  to  accompany  the  circumstances  of  age,  sex, 
constitution,  and  menstruation,  actually  indicate  some  modifi- 
cation in  the  activity  of  those  forces  which,  in  the  economy. 
preside  over  the  combustion  of  carbon. 

"  From  the  facts  collated  in  the  memoir  alluded  to,  we  con- 
ceive it  possible  to  draw  the  following  conclusions  : — 

"  1.  That  the  quantity  of  carbonic  acid  exhaled  by  the  lungs 
in  a  given  time,  varies  according  to  the  age,  sex,  and  constitu- 
tion of  the  individual 

"  In  the  male,  as  in  the  female,  tiiis  quantity  depends  upon 
age,  and  is  independent  of  the  weight  of  the  person  experi- 
mented upon. 

"  3.  At  every  period  of  life,  from  the  age  of  eight  up  to  the 
utmost  limit  of  existence,  the  male  and  female  are  distinguished 
by  a  difference  in  the  amount  of  carbonic  acid  exhaled  by  the 


SECBETED  PRODUCTS  OF  THE  MEMBRANES.  429 

lungs  in  a  given  time.  All  things  being  equal,  the  male 
invariably  exhales  a  larger  quantity  than  the  femala  This  dif- 
ference is  especially  marked  between  the  ages  of  sixteen  and 
forty,  at  which  period,  the  former  usually  gives  off  by  the 
lungs,  about  twice  as  much  carbonic  acid  as  the  latter. 

"  4.  In  man,  the  quantity  of  carbonic  acid  exhaled  steadily  in- 
creases from  the  age  of  eight  up  to  that  of  thirty,  and  this  con- 
tinuous increase  acquires  a  great  and  sudden  impetus  at  the 
period  of  puberty.  After  thirty,  the  exhalation  of  carbonic  acid 
begins  to  decrease,  and  this  decrease  becomes  more  and  more 
marked,  in  proportion  as  the  individual  approaches  the  confines 
of  extreme  old  age ;  and  to  such  a  degree,  indeed,  that  at  this 
period  of  life,  the  exhalation  of  carbonic  acid  by  the  lung  may 
be  similar  to  that  met  with  at  about  the  age  of  ten. 

'*  5.  In  women,  the  exhalation  of  carbonic  acid  increases, 
according  to  the  same  laws  by  which  this  increase  is  regulated 
in  man,  during  the  second  period  of  childhood.  But,  on  the 
apparition  of  the  catamenia  at  the  period  of  puberty,  this 
exhalation,  contrary  to  what  takes  place  in  man,  suddenly 
becomes  stationary,  or  nearly  so,  as  long  as  the  menstrual 
periods  occur  with  due  regularity.  At  the  close  of  menstrua- 
tion, the  exhalation  of  carbonic  acid  by  the  lungs  suddenly 
increases  in  a  remarkable  degree ;  it  then,  as  in  man,  gradually 
decreases  in  proportion  as  the  female  advances  in  year& 

"  6.  During  pregnancy,  the  exhalation  of  carbonic  acid  be- 
comes, for  the  time  being,  as  great  as  in  females  who  have 
ceased  to  menstruate. 

"  7.  In  the  two  sexes,  and  at  every  age,  the  amount  of  car- 
bonic acid  exhaled  by  the  lungs  is  greater  in  proportion  to  the 
strength  of  the  constitution,  and  to  the  development  of  the 
muscular  system."* 


*  This  last  result  is  confirmed  bj  certain  cases,  in  which,  after  the 
persistence  of  a  purely  pathological  debilitating  cause,  the  exhalation  of 
carbonic  acid  by  the  lungs  became  much  diminished. 
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Sect.  V. — Of  Expectorated  Matters. 

These  are  of  various  kinds,  and  the  investigations  which  we 
have  recently  undertaken  relative  to  mucus  and  its  modifica- 
tions, will  considerably  facilitate  our  study  of  the  various  con- 
stituents of  the  expectoration. 

These  are  as  follows : 

1.  The  saliva,  which  we  have  already  examined ;  and,  more 
especially,  the  mixed  saliva. 

2.  Whitish  flakes,  derived  from  an  undue  secretion  of  the 
tonsils.  An  examination  of  these  flakes  shews  them  to  be 
composed  of  morbid  mucus,  containing  a  certain  quantity  of 
fatty  matter  resembling  tallow,  and  holding  together  the 
mucus,  epithelium,  and  mucus  globulea 

3.  Healthy  mucus. 

4.  Morbid  mucus. 
6.  Purulent  mucua 

We  have  already  carefully  considered  the  characteristics  of 
these  three  last  varieties  of  mucu& 

6.  Blood. 

We  here  exclude  pure  blood,  the  result  of  pulmonary  or 
bronchial  haemorrhage,  and  confine  our  attention  exclusively  to 
blood  molecularly  combined  with  other  matters,  and  consti- 
tuting the  basis  of  certain  forms  of  expectoration ;  as,  for  in- 
stance, the  rusty  expectoration  of  pneumonia.    ' 

7.  Pure  pus. 

8.  Gangrenous  matter. 

9.  Tubercular  matter. 

10.  Melanotic  matter. 

11.  False  membranes. 

The  combination  of  these  different  matters  gives  rise  to 
several  varieties  of  expectoration,  which  we  shall  now  proceed 
to  consider. 

1.  Expectoration  composed  of  simple  Mucus, — This  variety 
of  expectoration  is  by  no  means  frequent :  it  is  met  with  at 
the  commencement  of  acute  bronchitis,  and  in  some  cases  of 
emphysema  unaccompanied  by  severe  bronchitic  complication. 
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In  these  cases  of  emphysema,  the  mucus  is  mixed  up  with  air 
bubbles,  and  its  chief  characteristic  is  that  of  being  frothy. 
We  must  admit,  therefore,  two  varieties  of  simple  mucous 
expectoration :  the  one  containing  but  little  air  ;  the  other,  a 
large  amount  of  the  sama  Usually,  we  find  these  forms  of 
expectoration  mingled  with  mixed  saliva.  For  the  chemico- 
physical  characters  of  this  variety  of  expectoration,  we  refer 
the  reader  to  the  subject  of  mucus  in  general,  as  treated  of  at 
page  401  of  this  work. 

2.  Expectoration  formed  of  Morbid  Mucm. — ^The  composi- 
tion of  this  variety  of  expectoration  is  that  which  has  been 
already  given  in  the  table,  page  407. 

Its  physical  characters  are  as  follows.  The  expectoration  is 
more  or  less  abundant,  thick,  viscid,  and  of  average  consist- 
ence Its  colour  may  vary,  being  white,  yellowish,  or  green- 
ish- These  three  tints  correspond  to  a  greater  or  less  amount 
of  pus  globules.  In  proportion  as  these  latter  are  abundant, 
does  the  colour  of  the  expectoration  assume  a  dark  yellowish 
green  tint. 

3.  Expectoration  formed  of  Purulent  Mucus  or  Pure  Pus, 
— ^We  find  it  necessary  to  class  these  two  varieties  under  one 
head,  inasmuch  as  it  is  rare  to  find  pus,  without  a  certain 
quantity  of  healthy  or  morbid  mucus,  or  mucine. 

This  variety  of  expectoration  is  met  with  under  the  follow- 
ing circumstances : 

1.  In  abscess  of  the  lung  (a  rare  disease,  but  one  which  may 
occur). — When  an  abscess  opens  into  the  bronchial  tubes,  the 
pus  may  be  pure  and  contain  scarcely  a  trace  of  mucus. 

When  a  cavern  or  vomica  exists,  and  the  tubercular  matter 
has  been  partially  evacuated,  the  walls  of  the  cavern  become 
the  seat  of  a  more  or  less  abundant  purulent  secretion.  That 
variety  of  expectoration  to  which  the  term  nummular  has  been 
applied,  is  merely  another  form  of  purulent  expectoration.  Its 
formation  has  been  thus  explained.  A  certain  quantity  of 
pus,  in  fact  a  globular  mass  of  this  substance,  is  expelled  by  a 
single  efibrt  from  one  of  the  anfractuosities  of  a  cavity.  This 
small  portion  of  pus  is  homogeneous,  having  a  tendency  to  be 
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eliminated  and  E^spectorated  en  ma^se,  without  losdng  its  homo- 
geneity ;  iu  its  passage  outwards,  it  becomes  surrouoded  with 
eemi-transparent  mucus,  which  gives  it  a  globular  envelope, 
and  it  is  only  on  falling  into  the  vessel  destined  for  its 
reception,  that  it  becomes  flattened,  and  presents,  iu  it3 
centre,  a  mass  of  pus  auiroonded  with  a  semi-transparent 
mucus. 

This  variety  of  expectoration  does  not  necessarily  indicate 
the  presence  of  pus  in  the  lungs.  In  certain  forma  of  brou- 
chitis,  more  especially  when  occurring  after  measles,  we  often 
meet  with  similar,  or  rather  analogous  expectoration,  due  to 
a  globular  formation  of  muco-pus  in  the  pulmonary  vesicles, 
which,  during  expulsion,  becomes  surrounded  with  transparent 
mucosrty,  and  even  with  salivary  mucus. 

4.  Rusti/  Erpeclorattoti. — Tiiis  variety  of  expectoration, 
characteristic  of  the  first  stage  of  pneumonia,  is  composed  of 
bronchial  mucns,  blood  globules,  senini,  and  a  sniall  quantity 
of  flbrin.  The  microscope  detects  numerous  epithelial  cells, 
together  with  blood  and  mucus  globules.  Tlie  depth  of  colour 
depends  on  the  number  of  blood  globules.  Tlie  viscidity  which 
characterizes  this  variety  of  expectoration,  is  due  to  the  pre- 
sence of  those  constituents  of  the  blood,  and  more  especially  of 
the  fibrin,  which  imdergo  a  species  of  semi-coagulation,  of  a 
gelatinous  consistence,  as  sometimes  occurs  in  the  case  of 
blisters,  where  the  serum  coagulates  en  masse. 

There  is  a  variety  of  rusty  expectoration,  more  especially 
peculiar  to  the  second  stage  of  pneumonia  (hepatization). 
It  differs  from  the  preceding,  in  its  colour,  which  resembles 
apricot  juice,  and  in  being  somewhat  more  viscid  In  spite 
of  the  absence  of  the  red  tint,  this  variety  must  be  included 
under  the  head  of  m.sty  exj)ectoi'alion,  inasmuch  as  the  micro- 
scope reveals  the  presence  of  numerous  globules,  while  anal}rsis 
shews  it  to  contain  all  the  constituents  of  the  blood.  Its 
viscidity  may  be  explauied  upon  the  same  piinciples  as  that  of 
the  rusty  expectoration  properly  so  called.  In  these  two  forma 
of  expectoration,  M,  Oubler  asserts  that  it  is  easy  to  detect 
small  clots  of  blood ;  we  have  not.  however,  been  able  to  verify 
his  assci'tioD. 
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5.  Prune-Juice  Expectoration. — This  ia,  in  general,  thiu, 
slightly  viscid,  and  mingled  with  greyish  strcAks.  Its  com- 
parison to  prune  juice  ia  not  strictly  correct,  the  red  colour  of 
the  former  being  less  marked  than  that  of  the  latter. 

This  variety  of  expectoration,  however,  which  indicates  tho 
third  stage  of  pnenmonia  (grey  hepatization,  or  purulent  infil- 
tration), is  far  from  being  constant,  and  when  it  does  actually 
exist,  it  is  found  to  contain  very  little  mucus,  a  small  quantity 
of  blood,  and  sero-pnrulent  fluid,  that  is  to  say,  an  albuminous 
fluid,  holding  in  solution  a  largo  number  of  pus  globules. 

The  expectoration  accompanying  this  stage  of  pneumonia, 
may  be  simply  and  entirt-ly  purulent. 

a.  OangrenoHS  Expectoration. — This  is  composed  of  puru- 
lent mucus,  having  a  greyish  colour  and  a  less  degree  of 
viscidity  than  muco-pus  properly  so  called  It  has,  moreover, 
a  peculiar  fcetid  odour,  which  is  characteristic. 

Analysis  shews  its  basis  to  be  formed — 1.  Of  mnco-pns,  de- 
rived from  inflamed  bronchial  tubes ;  2.  Of  a  certain  quantity 
of  pus,  as  indicated  by  the  presence  of  pus  gliibules ;  3,  Of  blood 
globules,  with  their  organic  amorphous  detritus  ;  and  lastly, 
of  fat  globules,  which  are  generally  of  large  size.  All  these 
organic  constituents  may  readily  be  recognized  by  means  of  the 
microscope. 

7-  T'lberniUir  Ej^iectorattnn. — This  variety  ia  nothing  but 
muco-purulent  or  nummular  expectoration,  in  wliich  are  found 
whitish  flakes,  of  slight  but  cheesy  consistence,  usually  con- 
sidered as  being  &agments  of  tubercular  matter.  This  question 
we  shall  discuss,  when  treating  of  the  chemical  analysis  and 
the  microscopic  examination  of  tubercle.  We  may  here  state, 
however,  that  their  tubercular  origin  is  admitted,  rather  upon 
the  evidence  afibrded  by  the  stethoscopic  signs  and  general 
symptoms  of  the  disease,  than  upon  that  derived  from  chemical 
and  microscopic  examination. 

8.  PaeHdo-Membranotts  Es-jiectoration. — This  variety  is 
characterized  by  the  presence  of  small  fragments  of  whitish 
colonred  false  membranes,  of  slight  consistence,  and  surrounded 
by  more  or  less  purulent  inucua     The  nature  of  the  patho- 
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logical  phenomena  accompanying  this  form  of  expectoration 
is,  alone,  almost  sufficient  to  cause  its  recognition. 

9.  Expectoration  of  Carbonaceous  Matter. — We  sometimes 
meet  with  expectoration  of  a  grey,  blue,  or  even  black  colour. 
The  experiments  of  Christison,  Graham,  and  Gregory,  have 
shewn  this  to  be  a  result  of  the  mechanical  decomposition  of 
charcoal  dust.  It  has  been  chiefly  observed  in  individuals  who 
were  much  exposed  to  the  smoke  of  lamps,  and  to  the  dust 
of  charcoal,  etc.  It  is  constantly  met  with  in  those  who 
are  employed  in  coal  mines ;  and  it  is  a  remarkable  fact,  that, 
according  to  the  experience  of  the  physician  to  the  mines  of 
Auzin,  the  phenomenon  in  question  is  met  with  many  years 
after  a  total  cessation  of  labour  in  the  interior  of  the  galleriea 

The  expectoration  which  accompanies  the  softening  of 
melanotic  deposit  in  the  lungs,  may  sometimes  be  mistaken 
for  this  carbonaceous  matter. 

Sect.  VI. — Of  the  Gastric  Secretions. 

The  mucous  membrane  of  the  stomach  furnishes  two  secre- 
tions, entirely  distinct  the  one  from  the  other.  The  first  is 
formed  during  fasting,  when  the  stomach  is  empty  and  diges- 
tion accomplished  Tlie  second  is  the  gastric  juice,  which  is 
only  secreted  when  food  is  introduced  into  the  stomach. 

1.   OF  THE  SECRETION   OF  THE  STOMACH  WHEN  EMPTY. 

Gastric  Muciis. — We  must  here  at  once  state  as  a  singular 
circumstance,  that  the  surface  itself  of  the  gastric  mucous  mem- 
brane is  acid;  this  fact,  long  admitted,  has  of  late  been  con- 
firmed by  the  experiments  of  M.  Bernard.  In  spite,  however, 
of  this  acidity  of  the  free  surface  of  the  mucous  membrane, 
the  fluid  secreted  by  the  membrane  itself  is  either  neutral  or 
alkaline. 

Tliis  fluid  is  almost  entirely  composed  of  mucus. 

This  mucus  is  viscid,  and  stringy ;  its  colour  is  greyish 
white.     When  examined  under  the  microscope,  it  presents. 
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according  to  Weber,  flakes  of  fSrom  0.0013  to  0.0020  of  a  line 
in  diameter  ;  these  are  capable  of  subdivision  into  still  smaller 
granulations,  of  from  0.008  to  0.0012  of  a  line  in  diameter, 
according  to  Krauw.     Epithelial  cells  are  likewise  met  with. 

This  kind  of  mucus  possesses  the  property  of  frothing  when 
agitated.  On  being  exposed  to  the  air,  it  loses  its  watery 
portion,  dries  up,  and  leaves  a  brittle,  somewhat  brilliant,  and 
transparent  layer,  not  unlike  gum.  It  mixes  readily  with 
water,  which  it  absorbs,  and  which  causes  it  to  expand,  with- 
out, however,  dissolving  it 

It  is  precipitated  by  acetate  of  lead,  is  insoluble  in  acetic 
acid,  does  not  coagulate  upon  the  application  of  heat  and  nitric 
acid,  but  does  so  on  the  addition  of  alcohol 

ITie  gastric  mucus  may  be  increased  in  quantity  under  cer- 
tain circumstances,  without  undergoing  any  change  of  com- 
position. This  increased  amount  of  mucus  has  given  free  scope 
to  the  imagination  of  physicians,  and  for  a  considerable  length 
of  time,  it  was  regarded  as  characteristic  of  that  saburral  con- 
dition of  the  stomach,  to  which  the  term  ^'embarras  gastrique" 
has  more  recently  been  applied. 

This  affection  is  marked  by  functional  derangement  of  the 
stomach,  and  certain  general  phenomena  which  are  sympa- 
thetic of  this  condition  ;  nothing,  however,  proves  its  anatomo- 
pathological  characteristic  to  be  an  increased  secretion  of  the 
gastric  mucua 

This  increase,  however,  when  it  occurs,  characterises  the 
disease  termed  gastrorrhcea,  in  which  the  mucous  membrane 
of  the  stomach  secreting  an  undue  quantity  of  mucus,  there 
result  watery  eructations  and  a  feeble  digestion,  probably  due 
to  the  fact  of  the  gastric  juice  being,  at  the  moment  of  secre- 
tion, diluted  by  the  unusual  amount  of  mucus  present  in  the 
stomach.  Hence  the  languor  of  the  digestive  functions  in 
general  We  may  add  that,  in  these  cases,  there  is,  very  fre- 
quently, an  increased  secretion  of  gas. 

A  knowledge  of  the  real  nature  of  this  disease,  readily  ex- 
plains the  success  which  attends  its  treatment  by  emetics. 
These  not  only  remove  the  abnormal  quantity  of  mucus  pre- 
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sent,  but  likewise  modify  the  condition  of  the  mucous  mem- 
brane itself. 


2.    SECBETIONS  OP  THE  STOMACH  DURING  DIGESTION. 

Gastric  Juice, — The  gastric  juice  is  an  intermittent  secre- 
tion of  the  stomach,  produced  only  when  food  is  introduced 
into  that  viscus. 

Thanks  to  the  numerous  researches  of  modem  physiologists, 
the  gastric  juice  is  now  perfectly  understood.  We  shall,  there- 
fore, as  succinctly  as  possible,  state  what  is  known  respecting  it. 

The  gastric  juice  is  acid.  This  is  most  satisfactorily  proved 
to  be  the  case,  in  spite  of  the  numerous  controversies  to  which 
the  question  has  given  rise. 

The  nature  of  this  acid  has  likewise  been  much  discussed. 
Prout,  Tiedemann,  and  Gmelin,  have  stated  it  to  be  the  hydro- 
chloric. The  two  latter  authorities  have  also  found  acetic  acid, 
but  they  attach  less  importance  to  it  than  to  the  former  acid. 
Chevreul,  Leuret,  Lassaigne,  and,  more  lately,  MM.  Bernard 
and  Barreswill,  have  pronounced  in  favour  of  the  lactic  acid. 
M.  Blondlot  thought,  that  the  acid  nature  of  the  gastric  juice 
was  due  to  the  presence  of  biphosphate  of  lime. 

In  his  Lectures  on  Physiology,  M.  Berard,  after  discussing 
with  great  lucidity  the  nature  of  the  acid  existing  in  the 
gastric  juice,  concludes,  by  the  process  of  exclusion,  that  it  is 
the  lactic  acid. 

The  gastric  juice  contains  certain  other  chemical  constituents. 

Tiedemann  and  Gmelin  have  pointed  out  the  following  : 

Carbonate  of  lime ; 

Phosphate  of  lime ; 

Chloride  of  sodium  and  calcium  ; 

Hydrochlorate  of  ammonia ; 

Acetate  of  soda ; 

Osmazome ; 

Salivary  matter ; 

A  small  quantity  of  albumen,  and  some  other  undeteimiued 
organic  substances. 
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According  to  MM.  Leuret  and  Lassaigne,  the  gastric  juice 
contains,  in  addition  to  lactic  acid,  ninety-eight  parts  per  hun- 
dred of  water ; 

Hydrochlorate  of  ammonia ; 

Chloride  of  sodium ; 

Phosphate  of  lime ; 

Mucus,  and  an  animal  substance  soluble  in  water. 

M.  Blondlot  has  given  the  following  table  as  the  result  of 
his  analysis : 

Water 99 

Acid  phosphate  of  lime 
Phosphate  of  ammonia 
Chloride  of  calcium 
An  aromatic  principle 
Mucus 
^  A  peculiar  substance  . 


Organic  matter 


Total     . 


100 


To  this  may  be  added  another  special  organic  matter,  to 
which  the  term  pepsine,  or  gasterase,  has  been  applied.  This 
substance  we  shall  now  consider. 

According  to  MM.  Robin  and  Verdeil,  pepsine  is  but  little 
soluble  in  water ;  it  bears  a  considerable  resemblance  to  albu- 
men, coagulates  at  lOO""  (centigrade),  and  does  not  produce  an 
insoluble  compound  with  ferro-cyanide  of  potassium.  It  is 
precipitated  by  anhydrous  alcohol  and  is  soluble  in  a  large 
amount  of  water,  more  especially  if  acidulated.  Ebullition 
causes  its  solution  to  lose  the  power  of  dissolving  white  of 
egg,  which  it  previously  possessed. 

Sulphates,  acetates,  and  metallic  chlorides  precipitate  pep- 
sina  It  is  readily  separated  from  acetates  by  means  of  hydro- 
chloric acid,  and  then  remains  in  combination  with  a  small 
quantity  of  acid,  forming  acetate  of  pepsine,  which,  when  dis- 
solved in  six  thousand  times  its  weight  of  water,  still  possesses 
the  property  of  dissolving  boiled  white  of  egg. 

According  to  M.  Bernard,  articles  of  diet  are  not  dissolved 
in  the  stomacL  They  merely  undergo  expansion  by  their  ad- 
mixture with  the  gastric  juice  ;  and  it  is  only  lower  down,  in 
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tlie  small  intestine,  that,  under  the  influence  of  the  bile,  nitro- 
genized  matters,  muscular  fibre,  etc.,  etc.,  are  really  liquified. 

It  would  appear  certain,  from  the  last  researches  of  M.  Ber- 
nard, that  the  gastric  juice  does  not  cause  the  solution  of 
articles  introduced  into  the  stomach,  but  that  the  acid  which 
it  contains  merely  expands  and  softens  them.  It  is,  perhaps, 
therefore,  the  special  organic  matter,  or  the  stomachal  mucus 
peculiar  to  the  gastric  juice,  which  effects  this  solution  in  the 
small  intestines. 

As  for  the  substance  termed  pepsin  by  some  authors,  it  is 
not,  according  to  MM.  Robin  and  Verdeil,  a  separate  substance 
or  immediate  principle ;  but  merely  a  product  resulting  from 
some  modification  of  the  nitrogenized  matters  of  the  gastric 
parietes.  It  has,  moreover,  been  ascertained  by  Burdach,  that  a 
similai'  expansion  of  nitrogenized  matters  can  be  produced  by 
means  of  fragments  of  trachea,  lung,  liver,  cellular  tissue,  etc., 
but  that  liquifaction  cannot  thus  be  obtained. 

This  supposed  pepsin  has  been  described  by  Schwann,  who 
first  gave  directions  for  its  preparation.  Vogel  has  done  so 
likewise.  M.  Payen  has  given  it  the  name  of  gasterase  ;  and 
M.  Deschamps  (d'Avallon),  that  of  chwiosine. 

The  existence,  however,  of  this  substance  being  still  denied, 
we  do  not  think  it  necessary  to  state  the  processes  that  have 
been  adopted  for  its  preparation. 

From  the  foregoing  description  of  the  gastric  juice,  it  is 
easy  to  see,  that  in  spite  of  the  many  curious  experiments  re- 
cently made,  relative  to  digestion,  we  are,  comparatively  speak- 
ing, but  little  advanced  respecting  the  chemical  history  of  this 
fluid. 

If,  however,  science  has  made  so  little  progress  as  regards 
the  normal  composition  of  the  gastric  juice,  we  must  of  neces- 
sity know  still  less  of  the  pathological  changes  to  which  it  is 
liabla  We  may  safely  say,  therefore,  that  of  the  morbid  con- 
ditions of  the  gastric  juice  we  are  entirely  ignorant. 

Can  tlie  gastric  juice,  we  might  ask,  undergo  a  morbid  in- 
crease in  point  of  quantity,  and  thus  form  the  constituent 
]»ortion  of  a  v<»uit  ?     Sinli  an  opinion  is  held  by  many,  and 
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yet  uothing  pan  be  more  erroueous.  Except  daring  digestion, 
the  gaatrie  juice  is  not  secreted  by  the  mucous  memhrane  of 
the  fitomach,  and  it  cannot,  therefore,  accumulate  in  tbut  organ 
and  be  rejected  by  vomiting.  There  is  but  one  cucuustancc 
under  which  the  gastric  juice  can  be  fouud  in  vomited  matters, 
viz..  when  these  last  are  the  consequence  of  indigestion,  and 
when  the  act  of  vomiting  takes  place  during  the  digestive 
process.  In  such  a  case,  we  observe  undigested  and  half- 
digested  food  mingled  witli  the  gastric  juice.  Except  under 
sucli  circumstances,  the  gastric  juice  cannot  be  ejected  from  the 
stomach  by  the  effort  of  vomiting. 

We  oceafiionally,  however,  meet  with  cases  in  which  there 
occurs  a  regurgitation  of  acid  fluid ;  and  even  vomitidg  of  a 
similar  fluid  may  take  place  when  the  stomach  is  empty.  The 
fluid  in  these  esses  is  not  the  gastric  juice,  but  the  product  of 
imperfect  digeatiou,  which  has  given  rise  to  a  specieE  of  acid 
fermentation. 


Sect.  VH.— Of  Vor 


I  Mat 
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Before  considering  the  variona  kinds  of  vomiting,  we  shall 
pass  in  review  the  diflerent  organic  matters  of  which  they  may 
be  composed.  We  shall  then  endeavour  to  ascertain  how  these 
substances  may  combine,  so  aa  to  constitute  the  varieties  in 
question. 

The  following  substances  may  be  met  with  in  the  matter 
ejected  from  the  stomach  by  the  act  of  vomiting : 

1.  Vndigesled  or  hal/-(li<fested  aliment,  as  occurs  in  indi- 
gestion, in  certain  cases  of  intestinal  obstinction,  in  cancer  of 
the  pylorus. 

2.  Fluids,  if  vomiting  take  place  shortly  after  th^  have 
been  swallowed ;  for  their  absorption  takes  place  with  groat 
rapidity. 

3.  Gastric  ntvciis,  presenting  the  characteristics  which  we 
have  lately  [lointed  out 

+.  Gaatrie  juice  (lactic  acid  and  pepsin),  when  the  act  of 
awihiriiig  tbe  ^oeew  sf  d 
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5.  Albuvien,  03  octura  in  certain  cases  of  cholera. 

6.  Chloride  of  sodium,  which  is  met  with  in  almost  every 
species  of  vomit,  but  especially  in  that  of  cholera 

7.  Blood. — When  in  large  quantities,  it  is  thrown  up  in  a 
state  of  purity.  It  is  generally,  however,  black  and  grunioiis, 
and  may  readily  be  detected  by  the  naked  eye. 

When  the  blood  is  derived  from  the  parietes  of  the  stomach, 
and  is  secreted,  as  it  were,  molecule  by  molecule, — when,  more- 
over, the  quantity  la  small,  or  has  remained  for  some  length  of 
time  in  the  stomach,  it  undergoes  certain  special  modifications, 
which  have  of  late  been  accurately  investigated  The  fluid 
containing  the  blood  becomes  first  brown,  then  blackish  brown, 
and  lastly  blackish,  resembling  a  mixture  of  soot  and  water. 
There  can  be  now  no  doubt,  but  that  this  species  of  vomiting 
is  due  to  a  peculiar  modification  of  the  blood  What,  then, 
is  this  modification  ? 

When  blood  exists  in  the  stomach,  it  ere  long  begins  to 
undergo  the  process  of  digestion  ;  and  gastric  juico  being 
necessarily  secreted,  the  following  changes  take  place : 

The  insoluble  matters  of  the  blood  are  partially  dissolved, 
and  the  hsematin  of  the  globules,  under  the  influence  of  the 
acid,  assumes  a  brownish  black  colour.  On  examining  this 
dark  fluid  under  the  microscope,  we  perceive  numerous  organic 
amorphous  particles,  together  with  blood  globules,  which  are 
rarely  perfect,  but  irregular  and  serrated. 

Chemical  analysis  shews  this  liquid  to  be  albuminous,  being 
coagulable  by  heat  and  nitric  acid.  Its  reaction  varies,  being 
either  neutral,  acid,  or  alkaline,  according  to  the  time  at  which 
it  is  examined,  and  to  the  stage  of  digestion. 

The  sources  from  whence  this  blood  may  be  derived  are 
various.  Sometimes  it  exudes  from  the  healthy  mucus  mem- 
brane. This  variety  of  idiopathic  Liemorrhage  is  very  rare, 
its  existence  even  has  been  denied  by  many  physicians,  nor, 
indeed,  is  the  question  as  yet  decided  At  other  times  it  is  the 
result  of  acute  or  chronic  gastritis ;  of  a  simple  chronic  ulcer 
of  the  stomach  ;  of  cancer,  whether  at  an  early  stage,  in  virtue 
of  chronic  irritation  of  thenon-nlcerated  mucous  membrane;  or. 


SECRETED  PRODUCTS  OF  THE  UEMBRANES.  443 

at  a  later  period,  when  the  cancerous  mass  has  ulcerated. 
Blood,  again,  may  find  its  way  into  the  stomach,  from  the  open- 
ing of  an  aneurism  into  its  cavity;  or  it  may  be  the  result  of  some 
mechanical  obstacle  to  the  circulation,  as  in  organic  diseases  of 
the  heart,  cirrhosis  of  the  liver,  in  certain  constitutional  affec- 
tions, characterized,  either  by  a  decrease  of  the  fibrin  of  the 
blood,  or  by  an  increase  of  the  soda  which  it  contains  :  thus, 
for  instance,  in  certain  typhoid  fevers,  small-pox,  yellow  fever, 
acute  and  chronic  scurvy. 

Various  other  causes  might  here  be  adduced;  we  merely, 
however,  mention  the  principal  ones. 

8.  Bil€f  or  some  of  its  elements,  is  often  found  in  vomited 
matters.  For  this  to  happen,  the  bile  must,  necessarily,  in 
virtue  of  the  antiperistaltic  movement  of  the  duodenum,  re- 
gurgitate into  the  stomach,  through  the  pyloru&  This  pheno- 
menon, however  singular  it  may  appear,  is,  nevertheless,  by 
no  means  uncommon.  In  every  variety  of  vomiting,  a  small 
quantity  of  bile  may  be  met  with  ;  but  there  are  some  drcum- 
stances  which  more  especially  give  rise  to  bilious  vomiting. 
These  are  :  jaundice,  a  general  bilious  condition  of  the  system, 
bilious  fevers,  peritonitis,  acute  and  chronic  hepatitis,  biliary 
calculi ;  i.e.,  cases  in  which  there  is  an  impediment  to  the  flow 
of  bile ;  increased  secretion  of  that  liquid  (biliary  flux),  and 
irritation  of  the  liver  from  inflammation  of  its  substance,  or  of 
the  serous  membrane  with  which  it  is  in  contact 

9.  AJbuminoua  Serosity, — ^This  may  occur  as  a  consequence 
of  encysted  tumours  or  hydatid  cysts,  opening  accidentally 
into  the  stomacL 

10.  Pus. — ^Pus  is  sometimes  met  with  in  vomited  matters. 
Its  existence  may  be  detected  by  the  presence  of  the  charac- 
teristic pus  globules,  while  the  physical  qualities  of  the  fluid 
itself  are  alone  sufficient  to  excite  a  suspicion  of  its  existence. 
The  sources  from  whence  the  pus  is  derived  in  these  somewhat 
rare  cases,  are  the  following :  toxic  inflammation  of  the  mucous 
membrane  of  the  stomach,  with  ulceration  of  this  membrane. 
The  pus,  moreover,  may  be  derived  from  an  open  cancer,  or 
from  an  abscess  opening  into  the  stomach :  it  is  thus  that  we 
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meet  with  cases  in  which  abscess  of  the  liver  or  of  the  kidneys, 
circumscribed  peritonitis,  and  purulent  pleuritic  effusions,  have 
given  rise  to  the  vomiting  of  purulent  matters.  The  pus, 
again,  may  be  derived  from  a  very  different  source,  in  other 
words,  it  may  be  swallowed.  Thus,  it  may  proceed  from  the 
mouth,  the  pharynx,  the  larynx,  or  the  bronchi.  In  children, 
the  expectorated  matters,  which  are  usually  swallowed,  may, 
in  this  way,  be  found  in  those  which  are  ejected  from  the 
stomacL 

11.  Cancerous  Exudation. — The  characteristics  of  this  sub- 
stance are  not  sufficiently  well  defined  to  enable  us  to  state, 
d  priori,  that  it  exists  in  vomited  matter.  Nevertheless,  the 
presence  of  the  cancer-cells  (by  those  who  adopt  this  view) 
may  possibly  be  detected  under  the  microscope. 

These  different  substances  may  give  rise  to  several  kinds  of 
vomiting,  which  have,  for  the  most  part,  received  distinctive 
appellations. 

a.  Mucous  Vomiting. — The  matter  ejected  in  this  case,  is 
almost  entirely  composed  of  mucus,  which  sometimes  presents 
a  yellow  tinge,  from  being  mixed  with  a  small  quantity  of  bile. 

This  kind  of  vomiting  is  very  frequent.  The  majority  of 
cases  of  nervous  vomiting  are  of  this  description ;  as  also  those 
produced  by  passion,  emotion,  disgust,  etc. 

6.  Vomiting  of  Alimentary  Matters. — ^This  occurs  when 
the  vomiting,  whatever  be  its  cause,  takes  place  during  the 
process  of  digestion.  There  are,  however,  many  cases  of  vomit- 
ing occurring  during  this  act,  in  which  the  matter  ejected  is 
simply  mucus.  This  may  take  place  in  gastralgia,  and  like- 
wise in  cancer. 

c.  Bilious  Vomiting. — "This  is  often  composed  of  pure  bUe, 
mingled  with  a  certain  amount  of  mucus. 

d.  Vomiting  of  Blood. — When  of  recent  occurrence,  the 
character  of  the  vomited  matters  is  sufficient  to  enable  us  to 
recognize  the  presence  of  this  fluid. 

e.  Black  Vomiting, — This  is  caused  by  the  presence  of  blood 
in  an  altered  and  partially  digested  state.  We  have  already 
explained  the  nature  and  causes  of  this  alteration. 
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f.  Albuminovs  Voviittng. — This  occurs  in  cholera ;  we  shall 
speak  of  it  presently. 

g.  Purulent  Vomiting  is  that  in  which  the  ejected  matters 
contain  such  an  amount  of  pus,  as  to  render  its  nature  at  once 
apparent.  That  species  of  purulent  Tomiting  which  is  due  to 
the  presence  of  expectorated  matters  previously  swallowed, 
must  be  ranged  under  another  bead. 

We  may  now  pass  on  to  an  analysis  of  the  matters  ejected 
by  Tomiting  in  certain  diseases. 


1.   OF  THE  CHOLEEA  VOMIT. 

In  the  year  18-13,  we  analyzed  the  matters  vomited  by 
several  individuals  attacked  with  cholera  The  following  table 
shews  the  composition  of  these  matters. 
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This  table  contains  an  analysis  of  the  vomited  matters  col- 
lected from  six  different  individuals,  all  in  a  very  dangerous 
condition. 

In  each  case,  the  ejected  matters  presented  the  marked 
characteristics  of  the  cholera  vomit,  a  whitish  colour,  and  rice- 
water  appearance. 

Each  specimen  when  filtered,  left  behind  it  an  insoluble 
residuum  and  a  perfectly  transparent  fluid.  These  were  ex- 
amined with  the  greatest  care.  The  first,  or  insoluble  portion, 
was  found  to  be  composed  of  coagulated  albumen,  the  frag- 
ments of  which  were  united  by  a  very  small  and  ahnost  im- 
ponderable quantity  of  mucus.  The  albuminous  nature  of 
these  insoluble  fragments  appears  to  be  positively  demon- 
strated by  chemical  and  microscopic  analysis.  This  substance, 
when  repeatedly  washed  with  distilled  water  and  alcohol,  and 
then  dried,  was  weighed;  the  results  thus  afforded  may  be 
found  in  the  columns  of  the  preceding  table,  and  are  somewhat 
remarkable.  The  quantity  of  this  insoluble  substance  was 
found  to  be  in  proportion  to  the  aggregate  of  the  matters  held 
in  solution  by  the  filtered  fluid. 

Another  result,  less  positive  it  is  true,  but  equally  applicable 
to  the  matters  held  in  solution,  is  this :  viz.,  that  the  quantity 
of  each  decreases  in  proportion  as  the  disease  progressea  In 
1000  parts  of  liquid,  the  coagulated  albumen  varied  from  1.94 
grammes  to  11.24?  grammes. 

Examination  of  the  Filtered  Fluid. — The  filtered  fluid 
was  perfectly  limpid  and  transparent ;  in  two  cases  it  was  neu- 
tral, and  in  two,  acid. 

This  fluid,  when  dried,  afforded  very  different  results.  The 
aggregate  amount  varied  from  6.37  grammes  to  54.70  grammes, 
and  was,  as  we  have  before  stated,  proportionate  to  the  weight 
of  the  insoluble  portion,  and,  likewise,  to  the  density  of  the 
liquid  itself,  as  carefully  ascertained  after  filtration. 

We  have  succeeded  in  isolating  some  of  the  immediate  prin- 
ciples of  which  the  dried  mass,  just  alluded  to,  is  composed, 
more  especially  the  chloride  of  sodium  and  albumen ;  with  the 
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following  results.  In  each  case,  the  fluid  contained  albumen, 
coagulable  by  heat ;  in  two  of  these,  the  quantity  was  so  small 
as  to  be  imponderable ;  in  four  others,  it  varied  from  5.10 
grammes  to  3. 50  grammes  :  in  the  latter,  only,  was  the  albu- 
men partly  constituted  by  the  principle  to  which  the  name 
albuminose  has  been  given ;  this  principle  is  incoagulable  by 
heat,  but  coagulates  on  the  addition  of  rectified  spirit  The 
proportion  of  albumen  was  greatest,  where  the  vomiting  oc- 
curred at  the  early  stage  of  the  diseasa  Compared  with  the 
aggregate  of  the  matters  held  in  solution,  when  dried  and 
placed  in  juxta-position  with  the  results  already  obtained, 
relative  to  the  serum  of  the  blood,  we  find  the  quantity  of 
albumen  in  question,  to  be  proportionably  much  smaller. 

A  large  proportion  of  chloride  of  sodium  is  found  in  the 
vomited  matters  of  cholera  patients ;  the  quantity  varies  from 
2.35  grammes  to  8.24  grammes ;  a  considerable  amount  when 
compared  with  the  aggregate  weight  of  the  matters  held  in  solu- 
tion. On  comparing,  on  the  other  hand,  this  result,  with  the  pro- 
portion of  chloride  of  sodium  naturally  existing  in  the  blood,  we 
find,  that  the  amount  of  this  salt  existing  in  the  vomited  matters 
of  cholera  patients,  is  three  times  as  great  as  in  the  former 
fluid.  Such  a  comparison  is  the  more  needful,  inasmuch  as 
the  quantity  of  water  contained  in  the  matters  ejected  by  the 
stomach  and  bowels  varies  considerably,  and  is  proportionate 
to  the  amount  of  fluids  given  to  the  patients  ;*  while,  on  the 
other  hand,  the  aggregate  of  the  solid  matters  held  in  sus- 
pension or  solution,  is  the  only  important  element  of  investiga- 
tion. 

This  large  proportion  of  chloride  of  sodium,  is  one  of  the 
most  important  results  of  our  analysea 

To  sum  up,  then ;  the  analysis  of  the  matters  vomited  in 
six  cases  of  cholera,  enables  us  to  regard  this  morbid  fluid  as 
constituted  by  the  serum  of  the  blood,  diluted  with,  in  general, 
a  large  amount  of  water  containing  coagulated  albumen,  and 


*  It  may  be  proper  here  to  state,  that  the  patients  in  question  drank 
nothing  but  iced  Seltzer  water. 
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holding  in  solution,  moreover,  a  large  proportion,  relatively 
s{)eaking,  of  chloride  of  sodium. 

2.   OF  THE  VOMITING  IN   PEEITONITia. 

An  analysis  of  the  matters  ejected  from  the  stomach  in 
peritonitis  was,  made  by  Simon,  thus  : 

Water 971.0 

Solid  matters 29.0 

Fat 4.0 

Bilifollinic  acid,''^  alcoholic  extract,  and  biliary 

pigment 1.5 

Alcoholic  extract,  with  a  little  bilifellinic  acid    .  11.4 

Albuminate  of  soda 5.4 

Mucus  and  albumen 5.8 

Hellerf  has  analyzed  the  leek-green  vomiting  of  peritonitis, 
occurring  in  a  young  female,  twenty  years  of  age.  The  fluid 
was  acid,  and  yet  neither  hydrochloric  nor  acetic  acid  were  pre- 
sent. Its  specific  gravity  was  1006,  and  it  contained  no  albu- 
men.   Its  composition  per  1000  was  as  follows  : 

Water 990.50 

Solid  matters 9.50 

Fat 0.24 

Watery  extract 1.30 

Biliverdin,  with  a  little  bilifulvin  and  a  trace  of 

alcoholic  extract 5.38 

Fixed  salts 3.76 

The  fixed  salts  were  the  chlorides  of  sodium  and  of  calcium, 
in  combination  with  a  small  quantity  of  phosphate  of  soda, 
sulphate  of  potash  and  earthy  phosphates. 


*  Berzclius  describes,  under  the  name  of  bilifellinic  acid,  a  compound 
of  bilin  (choleate  and  chelate  of  soda)  and  fellinic  acid.  This  latter 
being  an  artificial  product,  resulting  from  the  action  of  hydrochloric 
acid  upon  bile,  and  occurring  previous  to  the  formation  of  dyslysine. 

t  Archiv.y  vol.  i,  p.  22G. 
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Sect.  VIII. — Of  the  Intestinal  Secretions. 

Under  this  head  we  shall  cotisider  in  succession : 

1.  The  Intestinal  Mucus, 

2.  The  Alvine  Evacuations^  or  f cecal  matters. 

3.  The  Intestinal  Concretions. 

4.  The  Intestinal  Oases. 

1.    INTESTINAL  BfUCUS. 

The  mucus  secreted  by  the  intestinal  glands,  does  not  differ 
much  from  that  secreted  by  the  mucous  membrane  of  the 
stomach  ;  it  is  only  somewhat  more  abundant ;  the  quantity, 
however,  varying  according  to  circumstancea  In  certain  cases, 
it  may  accumulate  within  the  intestinea 

The  intestinal  mucus,  while  in  general  neutral,  is  sometimes 
slightly  alkalina  According  to  Schultz,  it  is  acid  in  the 
small  intestine,  and  alkaline  in  the  rectum.  It  is  almost  ex- 
clusively composed  of  the  substance  denominated  mucosine 
or  mucine.  It  is  of  a  greyish  white  colour,  semi-transparent, 
viscid,  like  that  derived  &om  the  stomach,  and  contains,  ac- 
cording to  Weber,  flakes  of  from  0.0013  to  0.0020  of  a  line 
in  diameter,  capable  of  still  further  subdivision  into  small 
granulations  of  from  0.008  to  0.0012  of  a  line  in  diameter, 
according  to  Erauw. 

The  effect  of  reagents  upon  the  intestinal  mucus,  is  similar 
to  that  produced  upon  the  gastric  mucua  After  being  re- 
peatedly washed  in  distilled  water  and  dried,  it  loses  its  pro- 
perty of  becoming  mucous  on  the  addition  of  water,  unless  a 
small  proportion  of  alkali  be  added  to  this  latter. 

2.    F.£CAL  MATTERS  (EXCBEMENTS). 

The  faecal  matters,  or  faeces,  are  the  residuum  of  digestion. 
They  constitute  a  semi-solid,  pulpy  mass,  varying  in  colour 
according  to  the  nature  of  the  food.  This  mass  is  sometimes 
homogeneous,  at  other  times  its  consistence  is  variable.  It  is 
composed  of  the  residue  of  digested  aliment,  of  fragments  of 

29 
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undigested  matter,  of  mucus,  and  of  biliary  and  pancreatic 
residuum. 

The  nature  of  the  excrements  varies  according  to  age,  sex, 
constitution,  temperament,  diet,  and  climate.  The  question  is 
one,  of  which  we  cannot  here  treat,  nor,  indeed,  would  it  be  of 
much  interest 

The  amount  of  excrementitious  matter  passed  in  the  twenty- 
four  hours,  is  about  200  grammes  (6^^  oz.).  It  forms  about 
0.06  to  0.10  of  the  ingested  matters.  According  to  various 
experimenters,  the  quantity,  when  calculated  by  ounces,  is,  re- 
latively to  the  solid  and  fluid  aliment  taken,  from  8  :  91=1 :  11 
(Gk)rter) ;  from  6  to  7 :  80=1  :  11  to  13  (Hartmann)  ;  from 
5J  :  86=1 :  15  in  early  life,  and  from  3i :  58=1 :  16  in  advanced 
age ;  from  3i :  67=1  :  18  (Home)  ;  lastly,  from  5  :  91=1 :  18 
in  winter,  and  from  4i :  90=1 :  20  in  summer  (Dalton).  The 
proportion,  in  relation  to  aliment,  is  about  1 : 7  or  1  to  8 ;  so 
that  0.85  or  0.87  of  this  latter  passes  into  the  blood. 

The  faecal  matters  are  acid,  according  to  Vauquelin ;  alka- 
line, according  to  Schultz  and  Berzeliua 

No  other  quantitative  analysis  of  the  faeces  has  been  made 

since  that  of  Berzelius,  in  1804.     We  shall  not  here  describe 

the  long  and  complicated  process  which  he  adopted,  but  merely 

give  the  results  obtained. 

Water 733.0 

Solid  matters .  267.0 

Bile 9.0 

Albumen 9.0 

A  peculiar  extractive  matter       ....  27.0 

Salts 12.0 

Residue  of  insoluble  aliment       ....  70.0 

A  peculiar  animal  matter 140.0 

The  salts  were  as  follows : 

Carbonate  (lactate  of  soda)  ....  3.5 

Chloride  of  sodium 4.0 

Sulphate  of  soda 2.0 

Phosphate  of  magnesia 2.0 

Phosphate  of  lime 4.0 

Numerous  experiments  have  been  made  by  Enkerlin  upon 
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the  salts  contained  in  human  excrementa     The  following  is  an 
analysis  of  faeces,  of  fleshy  appearance  and  alkaline  reaction. 
Products  of  incineration : 

Tribasic  phosphate  of  soda  (a  small  quantity) ; 

Chloride  of  sodium ; 

Alkaline  sulphates ; 

Phosphates  of  lime  and  magnesia  (in  abundance) ; 

Carbonate  and  sulphate  of  lime ; 

Phosphate  of  iron  (a  trace). 
Produce  of  the  aqueous  extract  of  the  same  fasces,  when 
dried  and  incinerated : 

Alkaline  carbonates ; 

Alkaline  phosphates ; 

Alkaline  sulphates ; 

Chloride  of  sodium  and  earthy  phosphatea 
Bemains  of  the  aqueous  extract,  from  which  an  alcoholic 
extract,  dried  and  incinerated,  had  been  removed  by  means  of 
alcohol : 

Phosphate  of  lime  and  magnesia  ; 

Sulphate  of  lime ; 

Traces  of  chloride  of  sodium  and  of  alkaline  phosphatea 
The  following  is  the  analysis  of  another  specimen  of  faecal 
matter,  likewise  made  by  Enderlin  : 

Chloride  of  sodium  and  alkaline  sulphates       1.367)  soluble 
Bibasjc  phosphate  of  soda  .  2.633  j  in  water. 

Phosphate  of  lime  and  magnesia       .  80.372 

Phosphate  of  iron 2.090   insoluble 

Sulphate  of  lime 4.530  in  water. 

Silica 7.940^ 

98.932 
100  parts  of  the  solid  residue  of  the  faeces  of  this  same  indi- 
vidual were  thus  constituted : 

A  substance  soluble  in  sether  (yellowish  brown  fatty  matter)  11.95 

Ditto        ditto    in  concentrated  alcohol         .        .        .  10.74 

Ditto        ditto    in  water  (brownish  resinoid  matter)       .  11.61 

Organic  matter  insoluble  in  the  above  fluids                          .  49.33 

Salts  soluble  in  water 4.76 

Salts  insoluble  in  water 11.61 

29  « 
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A.    MECONIUBL 

The  meconitiin  consists  of  a  thick,  glutinous,  greyish  black 
mass,  having  the  insipid  odour  of  perspiration.  When  ex- 
amined under  the  microscope,  we  perceive  a  number  of  epithe- 
lial cells,  together  with  crystallized  rhomboidal  plates  of 
cholesterine.  A  greyish  coloured,  amorphous  mass  is  likewise 
seen ;  this  has  been  stated,  by  Simon,  to  be  formed  of  altered 
blood  corpusclea 

The  aforesaid  chemist  gives  the  following  analysis  of  the 
meconium. 

100  parts  of  meconium  when  dried  afforded : 

Cholesterine 16.0 

Extractive'  matter  and  bilifellinic  acid          .        .  14.0 

Casein 34.0 

Bilifellinic  acid  and  bilin 6.0 

Biliverdin  and  bilifellinic  acid      .        .        .        .  4.0 

Cells,  mucus,  albumen 26.0 

Dr.  Davy  has  likewise  analyzed  various  specimens  of  meco- 
nium derived  from  healthy  and  still-bom  children.  They  were 
all  composed  of  numerous  epithelial  cells,  mucous  globules,  and 
blood  corpuscles. 

The  following  is  an  analysis  of  the  meconium  of  a  healthy 
child  immediately  after  birth : 

Water 75.7 

Mucus  and  epithelial  scales 23.6 

Cholesterine  and  margarine           ....  0.7 

Biliary  matter  and  olein 3.0 

B.    OF  DIARRHCEA. 

Diarrhoea  is  a  symptom  which  consists  in  the  passage  of 
stools,  composed  either  of  softened  and  liquid  fsecal  matters, 
or  of  newly  formed  products,  equally  fluid.  We  shall  here 
then,  as  when  treating  of  matters  ejected  by  vomiting,  ex- 
amine, in  succession,  the  various  substances  of  which  the  alvine 
evacuations  may  be  composed.     These  we  shall  then  consider 
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in  the  aggregate,  and  thns  endeavour  to  ascertain  the  species 
or  varieties  which  may  be  admitted  to  exist. 

1.  Sojiened  Fwcal  Matter. — This  is  very  frequently  met 
with :  it  occurs  in  the  great  majority  of  cases  of  diarrhcea. 

2.  Semi-(ltgested  Aliment. — This  is,  likewise,  by  no  means 
unfrequent  In  that  form  of  diarrhcea  denominated  licntery, 
we  almost  always  find  a  certain  quantity  of  undigested  food. 

3.  Mucus. — lu  diarihtea  geiierally,  the  proportion  of  mucus 
is  increased ;  but,  independently  of  this,  there  are  eases  in 
which  mucns,  cither  alone  or  combined  with  some  other  mor- 
bid material,  constitutes  the  entire  evacuation. 

tn  cases  of  obstinate  constipation,  we  often  find,  that  har- 
dened fieces,  or  scybalEB,  are  evacuated  along  with  a  greater  or 
less  quantity  of  pure  mucus. 

In  inflammation  of  the  colon,  the  evacuations  may  be  com- 
posed of  almost  pure  mucus.  This  does  not  happen  in  inflam- 
mation of  the  small  intestines :  in  the  latter  afiection  they 
almost  always  contain  true  faecal  matter,  with  which  they  have 
become  incorporated,  during  their  passage  through  the  coecum, 
colon,  and  rectum. 

In  dysentery,  the  evacuations  are  sometimes  composed  of 
bloody  mucus,  at  other  times  of  pare  mucus.  The  presence  of 
blood,  whether  mixed  with  mucus  or  in  a  state  of  purity,  does 
not  necessarily  indicate  ulceration  of  the  colon.  Simple  acute 
inflammation  of  the  mucous  membrane  of  this  intestine  may 
give  rise  to  the  symptom  in  question. 

4.  Blood.. — Blood  is  often  found  mingled  with  the  fiecal 
matters,  and  in  such  cases  it  may  arise  from  very  diflerent 
causes,  and  be  derived  from  very  different  sources.  In  the 
first  place,  it  may  be  a  symptom  of  htemorrhoids.  This  is  by 
no  means  uncommon,  the  blood  being  then  of  a  very  dark, 
blackish  colour,  almost  always  fluid  and  in  a  state  of  purity. 
If  it  escape  along  with  the  fffices,  it  is  not  mixed  np  with  them, 
but  surrounds  and  lubricates  the  mass ;  at  other  times  it  con- 
Btitntcs  the  entire  evaeuation,  being  unaccompanied  by  fsecal 
matter.  In  inilammation  of  the  colon  without  ulceration,  the 
blood  is  usually  met  with  in  small   quantities,  and  almost 
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always  mingled  with  a  cerCalu  amount  of  mucus,  to  which  it 
imparts  a  greater  or  less  degree  of  colour. 

When  ulcei'ation  exists,  the  amouiit  of  blood  evacuated  may 
vary  conaiderably.  In  some  eases,  it  is  scanty,  and  appears  in 
the  form  of  filaments.  In  others,  the  quantity  thus  lost  may 
be  very  great,  owing  to  the  destruction  of  some  large  vessel, 
by  the  ulcerative  process  going  on  within  the  intestine. 

In  cancer  of  the  rectum,  and,  what  is  still  more  uncommon, 
in  that  of  the  colon,  the  blood  is  blackish,  grumous,  and  usually 
mixed  with  a  small  quantity  of  freeal  matter. 

In  diseases  of  the  smaU  intestines,  the  blood  is  always  more 
intimately  mixed  up  with  the  fsecal  matters,  than  in  aSectiona 
of  the  large  intestines. 

Here,  again,  the  sources  &om  which  the  blood  is  deiired 
are  various ;  and  first  it  may  be  stated,  that  unless  the  quan- 
tity be  very  large,  it  forms,  with  the  mucus  and  fsecal  matters, 
which  it  helps  to  soften,  a  mixture,  or  rather  a  pulp,  of  vari- 
able consistence,  and  of  a  chesuut  or  reddish  brown  colour. 
This,  alone,  is  generally  sufficient  to  reveal  the  presence  of 
blood.  In  doubtful  cases,  however,  the  microscope  serve-s  to 
elucidate  the  question. 

Blood  may  be  derived  from  the  small  intestines  under  the 
following  circumstances : 

a.  As  the  result  of  idiopathic  htemorrhage ;  this,  however,  is 
very  rare. 

b.  At  the  commencement  of  typhoid  fevers,  and  before  ulcer- 
ation has  occurred,  htemoirhage  may  occasionally  take  place 
fhjm  similar  causes  to  those  which  produce  epistaxis. 

c.  It  is  at  a  later  period,  when  ulceration  has  set  in,  that 
hEemorrhage  most  frequently  occura 

d.  In  the  tubercular  ulceration  of  phthisical  individuals, 
intestinal  htemorrhage  is  sometimes  met  with,  but  not  so  often 
as  in  those  affected  with  typhoid  fever. 

c.  In  cases  where,  as  the  result  of  some  poisonous  agents  the 
intestine  has  undergone  a  morbid  change,  ulceratiou,  and  con- 
sequently hiemorrhage,  may  occur. 

/.  In  the  scorbutic  slate,  when  the  fibrin  of  the  blixid  is 


6ECBETED   PEODCCTS   OF  THE   MEMBltANES. 


45J 


deficient,  and  the  proportion  of  soda  ia  increased,  intestinal 
liiemorrhage  may  sometimes  take  place. 

y.  Lastly,  intestinal  hiemorrliage  may  have  for  its  source,  the 
rupture  of  an  aneummal  tumour. 

The  blood  may,  likewise,  be  derived  from  the  stomach.  In 
such  cases  it  pi-esenta  certain  special  characteristics,  being 
partially  digested,  and  of  a  sooty  black  colour.  Whenever 
bloody  stools  present  this  blackish  appearance,  we  may  rest 
assured  that  the  blood  is  derived  from  the  stomach,  inasmuch 
as  it  never  undergoes  such  a  change  in  the  intestines, 

5.  Bile. — BOe  is  frequently  met  with  in  the  faical  matter  of 
diarrhoea.  At  one  time  it  is  mixed  up  with  the  tme  fteces,  at 
another  it  is  passed  almost  in  a  state  of  purity.  This  occurs 
in  bilious  fluxes,  whatever  be  their  cause.  It  ta  often  seen, 
moreover,  after  the  administration  of  purgatives. 

6.  Albamr'nous  Seroait^. — This  ia  sometimes  pure,  at  others 
it  b  mixed  up  with  certain  oxcrementitious  matters,  or  with  a 
small  quantity  of  bile. 

The  alvine  evacuations  of  cholera  and  cholerine  contain 
more  or  less  of  this  fluid.  It  ia  occasionally  met  with  in 
simple  diarrfatBa,  as  also  after  the  administration  of  pnrgativea 
It  is  generally  admitted  to  occur,  as  a  critical  phenomenon,  in 
cases  of  dropsy  affecting  other  organa, 

7.  Pvs.—Pns  is  not  unfrequently  met  with  in  the  alvine 
evacuations.  It  is  usually  the  result  of  ulceration,  whether 
simple,  typhoid,  tubercular,  or  cancerous,  etc,  eta  The  quan- 
tity varies,  being  sometimes  small,  and  presenting  the  appear- 
ance of  greyish  streaks ;  at  other  times  abundant,  and  mixed 
with  ftecal  matter,  so  as  to  form  a  pulp  of  a  brownish  grey 
colour. 

Occasionally  the  pus  ia  derived  from  an  abscess  or  purulent 
efiiision,  situated  in  some  neighbouring  organ  and  opening 
into  the  intestine.  Purulent  collections  in  the  peritoneum  and 
pleura,  abscesses  of  the  broad  ligaments  of  the  utems,  of  the 
iliac  fossie,  of  the  liver,  kidneys,  and  spleen,  etc.,  may  open 
into  the  intestines,  and  be  evacuated,  either  in  the  form  of  pure 
pus,  or  mixed  with  a  greater  or  less  amount  of  fn.'cal  matter. 
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C.    OP  THE  DIFPEKENT  POEMS  OP  DIABEHCEA. 

These  are  as  follows : 

1.  Simple  Diarrhoea. — ^This  is  due  to  simple  softening  of 
more  or  less  highly  coloured  faecal  matters. 

2.  Diarrhoea,  accompanied  by  the  passage  of  undigested 
food, — This  is  often  termed  lientery, 

3.  Mucous  Diarrhoea, — This  is  characterized  by  a  great  in- 
crease in  the  quantity  of  mucus. 

4.  Sanguineous  Diarrhoea, — In  this  variety,  the  fsdcal 
matters  are  mixed  with  blood. 

5.  Muco-sanguineous  Diarrhoea, — Here  the  evacuations  are 
composed  of  mucus  and  blood,  as  in  dysentery. 

6.  A  Discharge  of  Pure  Blood, 

7.  Serous  Diarrhoea. — A  discharge  of  serum  or  serosity, 
containing  albumen  in  various  proportions,  and  mixed  up  with 
certain  foreign  matters. 

The  diagnosis  of  these  different  kinds  of  diarrhoea  cannot  be 
accurately  made,  unless  examined  with  great  care.  The  em- 
ployment of  the  microscope,  and  of  certain  chemical  reagents, 
is  especially  necessary,  when  we  wish  to  ascertain  the  nature  of 
the  substances  which  constitute  the  symptomatic  phenomenon 
in  question. 

We  shall  conclude  this  subject  by  quoting  a  few  analyses 
that  have  been  made,  relative  to  the  nature  of  the  evacuations 
met  with  in  certain  forms  of  diarrhoea. 


C.    DIABRHCEA   OP   CHOLERA. 


In  the  year  1849,  while  engaged  in  analysdng  the  vomited 
matters  of  cholera  patients,  we  likewise  turned  our  attention 
to  the  subject  of  the  alvine  evacuationa  The  following  table 
shews  the  results  of  our  analyses  in  detail 
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A  woman,30  years  of  age;  ] 
cholera  of  50  hours  [ 
date j 

A  man,  44  years  of  age ; 
stage  of  collapse 

A  man,  35  years  of  age;' 
cholera    of   18   hours 
date 

A  wom  an,  29  years  of  age ; ' 
cholera    of    18    hours 
date 


Al- 
kal. 

Do. 
Do. 

Do. 


a 


1004^0 
1007.40 
1009.70 


I 


988.60 
979.57 
781.57 


1011.01 ;  982.83 


IP 

Si* 

o  x^ 
as 


8.64 
13.29 
14.54 

15.12 


Im- 
pond. 

Do. 
3.22 


4.61 


o 

•C: 
o 

o 


3.7 


ft 


5.24 


7.81 


II! 


I 


Cg 
5S^ 


2.76 

7.14 
bef.ohol, 

3.59 


2.05 


The  above  analyses  afford  very  similar  results. 

In  each  the  reaction  was  alkaline ;  the  alvine  excretions 
could  readily  be  filtered,  and  left  on  the  paper  an  insoluble 
substance,  absolutely  identical  with  that  found  in  the  matters 
ejected  from  the  stomach  ;  in  other  words,  coagulated  albumen, 
of  which  the  fragments  were  held  together  by  a  very  small 
quantity  of  mucua  The  proportion  of  this  insoluble  matter 
varied  from  2.05  grs.*  to  7.14  grs.  in  1000  parts  of  fluid.  The 
quantity  of  water  was  considerabla  The  aggregate  of  solid 
matters  held  in  solution  by  the  filtered  liquid  was,  in  general, 
small ;  it  oscillated  between  8.64  gra  and  15.12  gra  The 
specific  gravity  of  the  fluid  being  proportionate  to  the  sama 

Albumen,  when  carefully  sought  for,  was  found  in  each  of 
these  casea  In  two,  the  quantity  was  so  small  as  to  be  im- 
ponderable ;  in  two  others,  it  amounted  respectively  to  3.22 
gra,  4.21  gra 

Chloride  of  sodium  was  found  in  considerable  quantity,  and 
under  the  same  conditions  as  when  met  with  in  the  matters 
ejected  from  the  stomach. 

To  sum  up  then,  we  may  state,  that  the  conclusions  at 
which  we  have  arrived,  respecting  the  alvine  evacuations  of 
cholera,  are  similar  to  those  already  adopted  with  regard  to 


*  Grs.,  i.e.f  grammes. 
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the  vomiting  in  this  disease,  with  the  exception  of  the  i 
liuity  of  the  former,  due  to  a  very  small  proportion  of  a 
niacal  salta.  The  alvine  evacuation  of  cholera  is,  in  fact,' 
nothing  more  than  water  containing  a  small  quantity  of  albu- 
men and  a  large  amount  of  chloride  of  sodium,  while  fragments 
of  coagulated  albumen  may  be  seen  floating  about  ui  it. 

We  shall  not  attempt  to  deduce  any  hypothetical  theories 
from  these  results,  but  content  ourselves  with  offering  a  few 
remarks,  in  reference  to  the  foregoing  table 

May  we  not,  in  fact,  admit,  that  under  the  infiuence  of  the 
cbolera  poison,  a  certain  quantity  of  the  solid  matters  of  the 
serum  of  the  blood,  and  especially  of  the  albumen,  are  exhaled, 
as  it  were,  by  the  mucous  membrane. 

In  this  exhalation,  as  occurs  moreover  in  the  majority  of 
pathological  exudations,  the  respective  proportions  of  the  solid 
matters  and  of  the  water  are  not  preserved — ^the  latter  pre- 
ponderatea  If  to  this,  we  odd  the  water  introduced  into  the 
system  duiing  the  disease,  as  a  means  of  checldng  thirst,  we 
may  readily  explain  the  enormous,  albeit  variable,  amount  of 
liquid  met  with  in  the  evacuations  of  cholera  patients. 

The  presence  of  coagulated  albumen  is  probably  the  result 
of  decreased  alkalinity  in  some  of  the  evacuations,  and  of  a 
neutral  or  acid  reaction  in  othera 

As  for  the  preponderance  of  chloride  of  sodium,  we  are 
unable  to  offer  any  reasonable  explanation  of  the  same. 

The  modifications  occurring  in  the  blood  of  cholera  patients 
may,  we  conceive,  be  explained  by  reference  to  the  above 
results.  The  water  diminishes  in  this  fluid,  by  reason  of  its 
increase  in  the  intestinal  secretions. 

The  result  of  this  decrease  of  the  watery  part  of  the  blood 
is  a  relative  concentration  of  the  globules,  chloride  of  sodium, 
extractive  matters  and  salta 

The  marked  decrease  of  the  albumen  of  the  serum  is  ex- 
plained by  its  appearance  in  the  intestinal  secretions.  As  for 
the  increase  of  the  fatty  matters,  the  proportion  of  which  is 
almost  tripled,  may  it  not  be  attributed  to  the  rapid  absorption 
of  adipose  tissue  which  takes  place  in  cholera  ? 

Such  are  a  few  of  the  reflections  suggested  by  our  analyses. 
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Simon  has  given  the  following  analysis  of  the  fsecal  matters 
of  a  cholera  patient. 

Water 980.00 

Solid  matters 20.00 

Fat 0.08 

Extractive  matter 4.80 

Albumen  and  mucus 0.52 

Chloride  of  sodium,  lactate  and  acetate  of  soda, 

and  alkaline  phosphates       ....  13.40 

Phosphate  of  lime  and  magnesia                .  0.60 

Landerer  has  analyzed  the  evacuations  of  an  infant  affected 

with  diarrhoea.     The  matters  of  which  they  were  composed 

were  yellow,  bitter,  of  an  acid  reaction,  and  of  specific  gravity 

1038.2. 

Carbonate  of  lime 1.50 

Phosphate  of  lime 2.00 

Chloride  of  calcium 1.50 

Chloride  of  magnesium 2.45 

Chloride  of  sodium 2.43 

Sulphate  of  lime 1.50 

Sulphate  of  magnesia 0.80 

Bilin,  butyric  acid,  and  extractive  matter  .  3.00 

Alcoholic  extract 1.00 

Free  lactic  acid  and  hydrochloric  acid  1.00 

ALVINB  EVACUATIONS  PRODUCED  BY  CALOMEL. 

These  are,  for  the  most  part,  of  a  green  colour ;  they  have 
an  acid  reaction,  and  are  inodorous.  When  examined  under 
the  microscope,  they  are  seen  to  contain  a  large  number  of 
mucous  globules  and  epithelial  cells.  Crystals  of  cholesterine, 
covered  with  biliverdin,  may  likewise  be  detected. 

The  following  analysis  of  these  evacuations  has  been  given 
by  Simon.     100  parts  contained  : 

Qreen  &t,  containing  cholesterine       .        .        .  10.0 
Salivary  matter,  soluble  in  water  and  slightly 

precipitable  by  tannic  acid  and  acetate  of  lead  24.3 

Bilin,  bilifellinic  acid,  and  biliverdin  .        .  21.4 

Extractive  matter,  soluble  in  alcohol  .  11.0 

Albumen,  mucus,  and  epithelial  scales  .  17.1 

Salts 12.9 
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No  trace  of  mercury  was  found  in  the  evacuations. 
Analysis  oftiie  Green  Eiiacuationa  of  Infants.     (Golding 
Bird.) 

Water       ." OOO.iK) 

Btliverdio,  alcoholic  extract,  fat,  cholesterine    .  24,50 

P  choline,  water  J  extract,  coloured  vrich  biliverdln  1 1.S-'i 

Mucus,  coagulated  albuuton,  aod  hicuiatin         .  50,00 

Chloride  of  Bodium,  with  traces  of  tribasic  phaa-l  ,  .^ 

pbate  of  soda I 

Tribasic  phosphate  of  Boda         ....  1,75 

Peroude  of  iron 1.00 

Toml     .       .  1000.00 


3.    DTTESTINAl  CONCHETIONS. 

The  formation  of  concretions  in  the  human  intestinal  canal 
is  somewhat  rare.  They  have  oecaaionally  been  ejected,  both 
by  the  mouth  and  anus,  and  after  death  they  have  been  found 
throughout  the  whole  extent  of  the  intestinal  tube. 

Vogel  admits  two  species  of  intestinal  concretiona  The 
first  are  formed  in  the  canal  itself;  the  second  are  developed 
in  the  neighbouring  organs,  and  from  thence  escape  into  the 
intestines :  such,  for  instance,  as  biliary  calculi,  which,  in  their 
turn,  may  serve  as  nuclei  for  true  intestinal  coneretiona 

The  first  alone  constitute  intestinal  concretions  properly 
so  called,  and  are  not  always  formed  in  the  same  manner. 

1.  Some  derive  their  origin  from  a  fibrinous  exudation,  or 
sanguineous  clot,  occurring  accidentally  in  the  digestive  canal 
The  following  is  what  then  takes  place :  the  soluble  matters 
are  dissolved  and  gradually  washed  away,  whilst  the  insoluble 
portions,  and  especially  the  calcareous  salts,  remain  mixed  np 
with  a  certain  amount  of  coagulated  fibi-in  and  alimentary 
d^ris.  These  concretions  may  be  the  result  of  infiammation 
or  hi£morrhage  of  the  intestinal  tube. 

The  two  following  analyses,  made  by  Diivy,  would  appear 
to  refer  to  concretions  of  this  kind. 


SECRETED  PRODUCTS  OF  THE  KEMBRANES.  461 

1.  ft. 

Fibrin 78  74 

Salts 21  7 

Colouring  matter,  resin  and  fsecal  matter  5  19 

A  foreign  body  may  also  serve  as  a  nucleus  for  such  con- 
cretiona     As,  for  example,  the  kernel  of  certain  fruits. 

2.  Intestinal  concretions  may  be  formed  in  a  totally  differ- 
ent manner. 

These  contain  salts,  and  especially  phosphate  and  carbonate 
of  lime,  and  carbonate  of  magnesia.  These  salts  are  mixed 
up  with  fragments  of  alimentary  matter,  and  thus  form  con- 
cretions, which  sometimes  have  for  their  nuclei,  foreign  bodiea 

Of  their  mode  of  formation  we  are  still  ignorant ;  it  is  pro- 
bable, however,  that,  from  some  cause  or  other,  the  earthy  salts 
are  first  rendered  insoluble  and  then  precipitated. 

These  concretions  are  generally  expelled  along  with  the 
alvine  evacuations.  We  know,  moreover,  that,  in  many  cases 
of  diarrhoea,  the  feeces  contain  ammoniaco-magnesian  phos- 
phate, and  phosphate  of  lime. 

Thompson  and  Davy  have  analyzed  concretions  of  this  de- 
scription, with  the  following  results  : 

1.  2. 

Phosphate  of  lime 46 1  .^ 

Triple  phosphate 5 ) 

Animal  matter  (fibrin)      ....  25  42 

Vegetable  matter,  resin,  etc.     ...  24  „ 

Children  has  also  analyzed  the  crust  of  a  concretion  formed 
around  the  kernel  of  a  plum.     Its  composition  was  as  follows  : 

Animal    matter,    soluble   in    water,    and    soluble 

calcareous  salts 25 

Phosphate  of  lime 46 

Ammoniaco-magnesian  phosphate  ....  5 

Woody  fibre 20 

Resin  (altered  bile) 4 

Total  .      100 

3.  Concretions  are  sometimes  formed  of  fragments  of  in- 
gested aliment  grouped  around  some  foreign  body,  which  serves 
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as  a  nncleus.  They  are  more  especiaUj  composed  of  rab- 
Btances  absolutely  indigestible  and  insoluble,  sncli  as  hair, 
epidermis,  UgneouH  fibre,  the  linska  and  rind  of  fruit,  ete. 
WTieu  these  matters  become  agglomerated  by  means  of  the 
intestinal  mucus,  they  may  form  concretions,  which  are  some- 
times as  bai-d  as  wood. 

In  this  case,  aa  in  the  preceding,  a  peculiar  condition  of  the 
intestinal  canal  is  often  necessary  for  their  production ;  such  aa 
atony  of  the  digestive  organs,  a  stricture,  an  obstacle  of  any 
kind,  constipation. 

4.  A  certain  number  of  intestinal  concretions  are  chiefly 
formed  of  fatty  matters,  together  with  salts  of  potash  and  a 
small  quantity  of  fibrin.  We  know  not  whether  the  fatty 
matter  which  they  contain  be  derived  from  the  food  or  from 
the  intestinal  secretions.  We  subjoin  two  analyses  of  such 
concretions : 

Fatty  matters        .        . 
Animal  matter       ..... 
Phosphate  of  lime  .... 

Chloride  of  sadium        .... 
Tlie  concretions  analyzed  by  M.  Lassaigne,  were  found  in  the 
alvine  evacuations  of  a  young  girl  affected  with  phthisis. 


+.   OF  THE   GASKS  POUND   TS  THE  STOMACH   AND   DiTEBTINES. 

Gas  may  occupy  every  portion  of  the  gastro-intestiual  tube. 
It  is  more  especially  met  with  in  the  csecam,  the  colon  (parti- 
cularly the  transverse  colon),  and  tbe  ileum.  It  is  only  as  an 
exception,  and  while  the  act  of  digestion  is  going  on,  that  it  is 
found  in  the  stomach. 

The  following  gases  are  met  with  in  the  intestines :  carbonic 
acid,  nitrogen,  pure  hydrogen,  carburetted  hydrogen,  sul- 
phuretted hydrogen,  and  sometimes  oxygen. 

M.  Chevreuil  was  one  of  the  first  to  analyze  the  intestinal 
gases.     The  following  are  the  results  at  which  he  arrived.' 


'  Majendie'a  PAyiiolcffff,  vol.  ii,  p,  88. 
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A.   GAS  FOUND  IN  THE  STOMACtt 

On  one  occasion  only,  was  a  quantity  found,  sufficient  for  the 
purposes  of  analysis.    1 00  parts  of  this  pus  were  thus  composed : 

Oxygen 11.00 

Carbonic  acid 14.00 

Pure  hydrogen 3.66 

Nitrogen 71.46 

1000.00 
R   INTESTINAL  GASES. 


1.  A  man,  S4  yeara 
of    age.      HaTing 
eaten    bread   aud 
Oniydre      cheese 
two  honrs   before 
his  execution. 

2.    A   man,  25 

yeara    of   age. 

circumstaiicea 

■imllar  to  the 

preceding. 

A  man,   28   years  of 
age.       Haying  eaten 
beef,  bread,  and  len- 
tils, and  drank  wine, 
four  hours  before 
execution. 

Small  intestine. 
Carbonic  acid    

24.39 
66.63 
20.08 

43.60 

6.47 
a  trace  of  aulphn- 
retted  hydrogen. 

0.00 
61.03 

40.00 
61.13 

8.86 

70.00 
11.60 

a  trace 
18.40 

26.00 

8.40 

66.60 

Caeum,   Rectum, 
12.60      42.86 
12.60       11.18 

7.60         0.00 
67.60      46.96 

Pure  hydroflren 

Nitrogen   

Large  intettine. 
Carbonic  acid   

Carburetted  hydrogen 
Pure  hydroaren 

Nitroflren   

It  is  to  M.  Chevillot  that  we  are  indebted  for  the  most  com- 
plete and  extended  researches  hitherto  made,  relative  to  the 
intestinal  gasea  We  shall  quote  largely  &om  these  researches, 
as  also  from  those  of  MM.  Majendie,  Chevreuil,  and  Jovine. 

1.  Nitrogen, — This  is  more  especially  found  in  the  intestines 
of  persons  dying  of  disease.  According  to  M  Chevillot,  it  con- 
stitutes the  i^^o^^^  ^^  ^^^  S^  ^^^  with,  in  those  of  a  pale 
complexion,  and  in  old  persons  exhausted  by  protracted  diseasa 

2.  Carbonic  Acid, — ^This  is  also  found  in  large  proportion. 
In  individuals  dying  from  disease,  it  is,  next  to  nitrogen,  the 
most  abundant  of  the  intestinal  gasea  M  Chevillot  has  found 
as  much  as  92  to  93  per  cent.  He  has,  likewise,  found  it  in 
much  larger  quantities  in  persons  dying  of  acute  diseases,  or 
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of  thoracic  affections,  than  in  those  affected  with  chronic  d 
ease  ;  the  reverse  holds  good  with  respect  to  nitrogen. 

In  health,  the  carbonic  acid  decreases  in  quantity,  from  t 
stomach  to  the  rectum.  According  to  M.  Chevillot,  the  pn 
portion  of  carbonic  acid  found  in  the  digestive  organs 
individuals  dying  of  disease,  dimiuishea  gradually  from  the 
stomach  to  the  small  intestine,  and  increases  from  this  latter 
to  the  rectum.  If.  however,  in  persons  of  from  forty-six  to 
seventy-two  years  of  age,  the  gas  be  collected  at  a  low  tem- 
perature (32°  to  40"  Fah.),  the  quantity  of  carbonic  acid  dimi- 
nishes from  the  stomach  to  the  rectum. 

3.  Pure  Hydrogen  is  less  frequently  met  with  in  the  large 
than  in  the  small  intestines,  and  in  many  cases  it  is  found  in 
neither.  In  sixty-nine  iiersons  dying  of  disease,  it  was  detected 
by  M.  Che%Tllot  fifty-eight  times.  The  intestines  of  persons 
dying  of  phthisis  contained,  in  general,  but  little  hydrogen,  and 
sometimes  none  ;  more,  however,  was  met  with  in  individuals 
dying  either  of  acute  disease  or  of  affections  of  the  digestive 
organs.  It  was  also  found  in  larger  quantities  in  persons  of  a 
full  habit,  than  in  those  who  were  emaciated.  Lastly,  the  in- 
testines of  those  who  had  made  use  of  acid  beverages,  of  sethera 
and  alcoholic  tinctures,  contained  less  hydrogen  than  those  of 
persons  who  had  employed  remedies  of  another  description. 

4.  OxTjijeii. — We  have  already  seen,  that  it  was  only  met 
with  in  one  of  the  three  individuals  executed. 

In  fifty-four  individuals  dying  from  disease,  M.  Chevillot 
found  oxygen  mingled  with  other  gases  thirty-one  times  ;  viz., 
twenty-five  times  in  the  stomach,  five  times  in  the  large  intes- 
tine, and  once  in  the  small  intestines.  It  constituted  from  2 
to  3  per  cent  of  the  intestinal  gases,  and  from  2  to  6,  or  even 
8  per  cent,  of  that  found  in  the  stomach.  In  one  case  it  rose 
as  high  as  13  per  cent 

Ciirburetted  i/^j/dro^en.— This  gas  was  found  by  M.  Chevillot 
in  only  ten  out  of  ninety-six  bodies  examined  by  him ;  vi«., 
once  in  the  small,  and  nine  times  in  the  large  intestines.  The 
greatest  proportion  obtained  was  18  per  cent. 

Sulj^v/retted  Hydrogen. — This  is  the  least  abundt 
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iutestinal  gases.  Traces  of  it  alone  being  occasionally  dis- 
covered. Nevertheless,  we  cannot  deny  tbal,  in  many  eases 
where  digestion  is  imperfectly  performed,  the  odonr  of  the 
gas  which  escapes,  indicAtes  the  production  of  a  certain  quan- 
tity of  solphuretted  hydrogen. 

We  have  thus  given  a  sketch  of  the  reaean^hes  of  M.  Chevillot. 
The  importance  of  the  subject,  however,  induces  us  to  subjoin 
a  more  complete  resain/  of  his  labours. 

"1.  Oxygen. — This  gas  does  not  invariably  exist  in  the 
pHmce  vice,  and  when  met  with,  it  is  only  in  small  quantity. 
Of  fifty-one  subjects  experimented  upon,  thirty-one  alone  give 
indications  of  the  presence  of  ojcygen  ;  viz.,  twenty-five  in  the 
stomach,  five  in  the  lai^e,  and  one  in  the  small  intestines.  In 
these  last,  the  proportion  was  from  2  to  3  per  cent, ;  in  the 
stomach,  from  2  to  it  per  cent..,  and,  ou  one  occasion,  1 3  per 
cent  Neither  temperature  nor  the  age  of  the  individual  ap- 
pear to  produce  any  marked  change  in  the  quantity  of  oxygen. 

The  decrease,  and  even  the  complete  disappearance,  of  this 
gas  from  the  intestines,  is  a  remarkable  circumstance ;  it  leads 
U8  to  surmise  that,  in  the  majority  of  cases,  it  is  either  ab- 
sorbed in  the  stomach,  or  enters  into  combination  with  other 
substances. 

"  2.  Nitrogen. — Of  aU  the  gases  met  with  in  the  digestive 
organs  of  individuals  dying  of  disease,  nitrogen  is  tJie  most 
abundant ;  it  exists  in  every  portion  of  the  canal,  sometimes 
constituting  99  per  cent,  of  the  gases  contained  therein,  More 
frequently,  however,  it  is  found  in  combination  with  those  other 
gases  of  which  we  have  already  spoken,  and  in  proportions 
which  vary,  according  to  the  different  portions  of  the  intestinal 
tube  which  it  occupies. 

"  Of  the  Proportion  of  Nitrogen,  in  Relation  to  Age. — The 
nitrogen  was  collected  from  fifteen  subjeds.  whose  ages  varied 
from  fourteen  to  twenty-four  years,  at  a  mean  temperature  of 
about  4o°  Fab.  Its  mean  proportions  were  as  follows :  in  Uiv 
stomach,  66.3  ;*  in  the  small  intestine,  .17.8 ;  in  tlie  large  in- 


4.(;(>  PATnOLOGICAL  CHEMIiJlKY. 

testine,  G">.2.  Again,  the  nitrogen  having  been  collected  fi-oni 
seventeen  individuals,  of  from  sixty  to  seventy-two  years  of 
ivjTQ,  its  j)n)iM>rtions  were  found  to  be  as  follows  :  in  the 
stomach,  (i*J.5f  i>er  cent. ;  in  the  small  intestine,  66.8  ;  in  the 
large  intestine,  73. 

Tliese  results  prove,  that  nitrogen  is  more  abundant  in  old 
persons  than  in  adults.  In  onler  to  ascertain  whether  this 
were  in  any  way  dependent  on  difference  of  temperature,  we 
collected,  at  a  temperature  of  from  54?''  to  7if  Fah,  the  nitrogen 
found  in  the  intestines  of  twenty-four  individuals,  of  from 
fifteen  to  seventy-one  years  of  age ;  the  mean  being  forty-ona 
We  obtained,  on  the  average,  62.6  from  the  small  intestine, 
and  60.6  from  the  large  intestine.  Again,  we  collected  (at  a 
temperature  of  from  28°  to  SS""  Fah.)  the  nitrogen  from  the 
boclies  of  twenty-four  persons,  of  from  fourteen  to  sixty-fonr 
years  of  age  (mean  3."). .5),  and  obtaine<l,  on  an  average,  77.7 
from  the  small,  and  77.0  from  the  large  intestina  It  appears, 
therefore,  from  these  cxpeiiments,  that  at  a  temperature  of  from 
28"*  to  38"  Fak,  the  intestines  of  persons  of  from  fourteen  to 
sixty-nine  years  of  age,  contain  more  nitrogen  than  at  a  tem- 
perature of  from  04°  to  70"  Fah. 

"  Tnjfuence  of  Temperature  in  Old  Persons  as  Compared 
with  Adults. — The  nitrogen  was  collected  from  the  stomach 
and  intestines  of  five  persons,  of  from  seventeen  to  twenty- 
three  years  of  age,  and  at  a  temperature  of  from  34-°  to  40^ 
Fah.  The  mean  proix)rtions  obtained  were :  in  the  stomach, 
74.6  ;  in  the  small  intestine,  7J).2 ;  in  the  large  intestine,  86. 
The  amount  of  nitrogen  found  in  the  digestive  organs  of  five 
individuals,  of  from  eighteen  to  thiity  years  of  age,  at  a  tem- 
perature of  from  47°  to  61°  Fah.,  was,  on  the  average,  as  fol- 
lows :  in  the  stomach,  49.8 ;  in  the  small  intestine,  36.4  ;  and 
in  the  large  intestine,  28.4.  Here,  the  dificrence  of  tempera- 
ture produced  a  corresponding  diflerence  in  the  proportion  of 
nitrogen.  The  greatest  quantity  being  found  at  a  low  tem- 
peratura 
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"  The  proportion  of  nitrogen  found  in  the  digestive  organs 
of  eight  persons,  aged  from  sixty  to  sixty-seven  years,  and  at 
a  temperature  of  from  52°  to  70°  FaL,  was  as  follows  ;  in  the 
stomach,  76 ;  in  the  small  intestine,  72.2 ;  and  in  the  large 
intestine,  75.4.  In  seven  other  cases,  the  ages  being  similar, 
the  proportion  of  nitrogen  at  from  34°  to  43°  Fah.  was  as  fol- 
lows :  in  the  stomach,  55  ;  in  the  small  intestine,  61.4 ;  and  in 
the  large  intestine,  59. 

"  It  would  appear,  therefore,  from  these  experiments,  that 
the  digestive  organs  of  persons  of  from  sixty  to  seventy  years 
of  age,  contain  more  nitrogen  at  a  temperature  of  frx)m  52""  to 
70°  Fah.,  than  at  a  temperature  of  from  34°  to  43°  Fah. ;  being 
just  the  reverse  of  what  takes  place  between  eighteen  and  thirty 
years  of  aga 

*'  It  might  be  supposed,  that  the  changes  produced  in  the 
digestive  organs  by  disease  or  symptomatic  disturbance,  would 
cause  some  difference  in  the  quantity  of  nitrogen  contained 
therein ;  to  ascertain  whether  this  were  really  the  case,  the 
diseases  of  twelve  individuals,  whose  digestive  organs  con- 
tained the  smallest  amount  of  gas,  were  compared  with  one 
another. 

"  Of  these  twelve  persons,  aged  from  seventeen  to  sixty  years, 
and  whose  intestines  had  afforded  the  smallest  per-centage  of 
nitrogen  at  a  mean  temperature  of  49°,  one  had  been  the  sub- 
ject of  apoplexy ;  another,  of  confluent  small-pox  and  pneu- 
monia ;  one,  of  croup ;  three,  of  pleurisy ;  two,  of  cardiac  hyper- 
trophy ;  three,  of  peritonitis ;  and  one,  of  ulceration  of  the 
intestines. 

"  Of  twelve  persons,  of  from  twenty-three  to  sixty-one  years 
of  age,  who  had  afforded  the  greatest  amount  of  nitrogen  at  a 
mean  temperature  of  43°  Fah.,  one  died  from  aortic  aneurism ; 
another,  from  hypertrophy  of  the  heart,  with  anasarca  and 
slight  gastritis ;  a  third,  from  cancer  of  the  intestines ;  eight, 
from  phthisis ;  and  one,  from  severe  disease,  the  exact  nature 
of  which  was  not  ascertained. 

"  These  cases  tend  to  prove,  that  the  intestines  of  adults 
affected  with  acute  diseases,  contain,  in   general,  but  little 
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nitrogen,  and  that  this  gas  is  especially  met  with  in  ( 
indiyiduEils,  the  subjects  of  chronic  disease. 

"  As  for  the  relative  proportions  of  nitrogen  existing  in  t 
different  parts  of  the  digestive  canal,  the  following  data  h 
bern  obtained. 

"  1.  Thot  the  amount  of  nitrogen  is,  in  general,  greater  ft 
the  last  than  in  the  first  portions  of  the  gastra-intestinal  txiho. 

"  2.  Tliat,  in  both  adults  and  old  persons,  the  quantity  of 
nitrogen  oftener  increases  than  diminishes,  at  a  temperature  of 
from  27°  to  37°  Fah.,  and  that  the  decreaae  is  less  marked  in 
adults  than  in  old  persona 

"  S.  That,  at  a  temperature  of  from  3S°  to  47°  Fah.,  in  the 
aged,  the  quantity  of  nitrogen  does  not  vary  much  from  tho 
stomach  to  the  intestines,  hut  that  it  becomes  greatly  increased 
on  passing  from  the  small  to  the  large  intestine. 

"  4,  That,  at  a  temperature  of  from  34°  to  61*  Fah.,  tie  in- 
crease of  the  nitrogen  is  greater  than  its  decrease,  in  persons  of 
from  fourteen  to  twenty-sijc  years  of  age  ;  and.  that  the  con- 
trary is  the  case  in  those  of  from  forty-eight  to  sixty-four  years 
of  age,  at  a  similar  temperature. 

"  3.  Carbonic  Acid  Gas. — This  is.  after  nitrogen,  the  most 
abundant  of  the  gases  found  in  the  digestive  organs  in  dis- 
ease, being  constantly  met  with  there ;  I  have  never,  however, 
been  able  to  discover  it  in  two  parts  of  the  small  intestine,  al- 
though existing  in  the  large  intestines  of  the  same  individual 
The  greatest  amount  obtained  has  been  about  92  or  93  per 
cent.  This  gas  deserves  special  attention,  by  reason  of  the 
important  part  which  it  plays  in  the  animal  economy,  whether 
on  account  of  its  quantity,  or  of  the  promptitude  with  which  it 
is  either  developed  or  absorbed  in  many  cases  of  meteorismus. 
We  shall  consider  it  with  reference  to  age  and  temperatnre,  as 
well  as  to  the  nature  of  the  disease,  and  to  its  variations  in 
quantity,  in  the  different  parts  of  the  digestive  tube, 

"  Temperature.— At  a  mean  temperature  of  56°  Fah.,  in 
nine  subjects,  aged  from  tliirty-sii  to  seventy-seven  years,  the 
quantity  of  carbonic  acid  found  in  the  small  intestines  was 
54,33:  in  the  large  intestines.  51.77- 
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"  On  the  other  hand,  at  a  mean  temperature  of  So°  Fak,  the 
amount  of  carbonic  acid  found  in  nine  subjects,  of  the  same  age 
as  the  preceding,  was  as  follows :  viz.,  7.44«  in  the  small,  and 
4.22  in  the  large  intestines.  Hence  it  follows,  that  at  a  tem- 
perature of  56°  Fah.,  the  amount  of  carbonic  acid  found  in  the 
large  and  small  intestine  is  seven  times  greater  than  at  a  tem- 
perature of  35°  Fah. 

"Age. — As  regards  age,  it  follows,  from  experiments  made 
upon  seventeen  individuals,  of  from  sixty  to  seventy-two  years 
of  age,  at  a  mean  temperature  of  47°  Fah.,  and  upon  fifteen 
others,  of  from  fourteen  to  twenty-four,  at  a  mean  temperature 
of  45°  Fah.,  that  in  adults,  the  quantity  of  carbonic  acid  gas 
found  in  the  small  and  large  intestines  is  more  than  double  that 
found  in  the  intestines  of  the  aged. 

"  Diseases, — The  greatest  quantity  of  carbonic  acid  gas  is 
found  in  subjects  that  have  been  affected  with  acute  diseases  of 
the  lungs.  Those  affected  with  chronic  disease  afford  the 
smallest  proportion  of  the  gas  in  question. 

"  Of  the  different  proportions  of  carbonic  acid  gas,  found 
in  the  different  parts  of  the  digestive  canal. — Upon  this  point 
physiologists  are  not  as  yet  agreed.  According  to  M.  Juvine, 
the  quantity  of  gas  diminishes  fix)m  the  stomach  to  the  intes- 
tines ;  while,  according  to  Majendie  and  Chevreuil,  the  reverse 
is  the  case.  It  was  of  importance,  therefore,  to  decide  the 
question,  and,  with  this  view,  the  carbonic  acid  found  in  the 
digestive  organs  was  carefully  examined,  with  the  following 
results ;  due  attention  having  been  paid  to  the  temperature 
and  age  of  the  subjects  of  experiment. 

"  1.  It  was  found,  that  in  persons  of  from  fourteen  to  seventy- 
two  years  of  age,  at  a  temperature  of  from  about  36°  to  Tl** 
Fah.,  the  carbonic  acid  increases  from  the  small  to  the  large 
intestines,  in  the  proportion  of  35  to  48,  and  that  it  de- 
creases from  the  stomach  to  the  intestines  in  the  proportion 
of  3  to  2. 

"  2.  That,  at  a  temperature  of  about  40°  Fah.,  in  persons  of 
from  fourteen  to  seventy-two  years  of  age,  the  amount  of  car- 
bonic acid  is  the  same  in  the  small  as  in  the  large  intestines 
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and  that  it  diminiabes  from  tJie  stomach  la  the  intestineB,! 
the  iiroportion  of  2  to  I. 

"  3.  That,  at  a  tcmperatnre  of  from  .>2''  to  71°  Fnh-,  in  j 
sons  of  from  fifteen  to  seventy-two  years  of  age,  the  carboia 
acid  increases,  from  the  large  to  the  small  intestines,  in  1 
proportion  of  1  to  2.25,  and  that  it  diminiahes,  in  the  prop( 
tion  of  2  to  1,  from  the  stomjich  to  the  small  intestines. 

"  -i.  That,  at  from  28°  to  tl'  Fah.,  in  those  of  from  s 
to  twenty-five  years  of  age,  the  carbonic  acid  increases  t 
the  small  to  the  large  intestine,  in  the  proportion  of  1  to  ^  s 
that  it  diminishes  in  the  same  subjects,  in  the  proportion  « 
6  to  1  from  the  stomach  to  the  small  intestines. 

"  5.  That,  at  from  26'  to  40"  Fah.,  and  between  the  ages  4 
forty-six  and  seventy-two,  the  carbonic  acid  decreases  from  t'^ 
email  to  the  large  intestine,  in  the  proportion  of  3  to  2,  i 
in  that  of  fi  to  1  from  the  stomach  to  the  small  intestine. 

•■  C>.  That,  at  from  52°  to  63°  Fah.,  and  between  the  ages  ^ 
fifteen  and  thirty-six,  the  carbonic  add  increases,  in  the  p 
portion  of  1  to  2,  from  the  small  to  the  large  intestines,  I 
that  it  decreases,  in  the  proportion  of  3  to  1,  fi'om  the  stom 
to  the  small  intestines. 

"  7.  That,  at  from  52"  to  71"  Fah.,  and  between  the  ages  oj 
fifty  and  seventy-one,  the  caibonic   aeid  increases  from  1 
small  to  the  large  intestines,  in  the  proportion  of  4  to  3  ; 
that  at  from  52°  to  63°  Fah.,  in  peiBons  of  from  fifteen  to  s. 
seven  years  of  age,  the  proportion  of  carbonic  acid  gaa  v 
but  little. 

"  -t.  Hydrogen. — This  gas  is  not  so  frequently  met  with  i 
the  digestive  organs  of  persona  suffering  from  disease,  i 
nitrogen  or  carbonic  acid :    of  sixty-nine  subjects  < 
fifty-eight  only  aflbrded  indications  of  its  presence.     We  \ 
fonnd  it  in  tlie  proportion  of  from  0.55  to  0,56.     It  WM  n 
abundant  in  robnst,  plethoric  adults. 

"  With  reference  to  the  influence  of  temperature  upon  t 
quantity  of  hydrogen,  experience  has  shewn  that,  at  a  tempt 
ture  of  from  2ii°  to  4ti''  Fah.,  less  of  this  gas  is  found,  thai 
u  t^'nipcrature  of  from  .'p^"  to  T'*"  Full. 


S£CBET£D  PBODUCTS  OF  THE  MEMBRANES.  471 

"  As  regards  age,  we  have  ascertained :  1.  That,  between  the 
ages  of  seventeen  and  thirty,  the  quantity  of  hydrogen  is  three 
times  greater  at  a  temperature  of  from  52°  to  62°  than  be- 
tween the  ages  of  sixteen  and  twenty,  at  a  temperature  of  from 
30°  to  40°  FaL  ;  and  2.  That  in  old  age,  the  hydrogen  is  less 
abundant  at  a  temperature  of  from  52°  to  59*^  Fah.,  than  at  one 
under  44°  ;  a  result  diametrically  opposite  to  that  obtained, 
under  similar  circumstances,  between  the  ages  of  sixteen  and 
thirty. 

"  Diseases. — Of  twenty-one  subjects  examined,  and  in  whom 
little  or  no  nitrogen  was  found,  seven  aflForded  evidence  of 
severe  disease ;  one,  of  apoplexy ;  nine,  of  phthisis ;  one,  of 
pleurisy ;  one,  of  hypertrophy  of  the  heart ;  one,  of  aneurism 
of  the  aorta ;  and  one,  of  cancer  of  the  liver. 

"  Of  twenty -one  cases  where  a  large  amount  of  hydrogen  was 
found,  one  had  died  of  a  severe  disease ;  two,  of  apoplexy  ;  one, 
of  croup ;  one,  of  pulmonary  catarrh  ;  one,  of  pleurisy ;  one,  of 
pneumonia ;  one,  of  phthisis ;  two,  of  hypertrophy  of  the  heart; 
two,  of  small-pox ;  two,  of  cancer ;  one,  of  ascites ;  one,  of 
gastritis  ;  one,  of  peritonitis ;  and  one,  of  enteritis. 

"  These  experiments  tend  to  show,  that  those  who  have  fallen 
victims  to  phthisis,  afford,  in  general,  but  a  small  amount  of 
hydrogen ;  and  that  this  gas,  moreover,  is  found  especially  in 
those  who  have  died  of  acute  diseases,  or  of  affections  of  the 
digestive  organa 

"  The  nature  of  the  food  and  medicines  administered  to  the 
patients,  appears  to  exercise  considerable  influence  upon  the 
production  of  hydrogen;  but  it  is  difficult  to  ascertain  this 
with  accuracy,  on  account  of  the  diversity  of  these  agenta 
Nevertheless,  on  comparing  the  food  and  medicines  taken  by 
eighteen  individuals,  who,  after  death,  afforded  either  little  or 
no  hydrogen,  with  those  taken  by  eighteen  others,  in  whom  a 
large  amount  of  this  gas  was  discovered,  we  find  that  these 
latter  had  taken  arnica,  senna,  angelica  root,  ipecacuanha, 
Morton's  pills,  veal,  and  other  articles  of  hospital  diet ;  while 
the  remaining  eighteen,  who  had  afforded  but  little  hydrogen, 
made  use  of  vinegar,  tartaric  acid,  couch  grass,  digitalis,  squill, 
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catechu,  extract  of  soap-wort,  syrup  of  pinks,  tincture  of  assa- 
fcBtida,  Kther,  and  egga  Heuce  we  may  conclude,  that  in 
general,  acid  vegetableB,  and  spirituous  or  setlierial  liquids, 
either  impede  the  development  of  hydrogen,  or  give  rise  tu  but 
B  small  iimount  of  this  gas. 

"  Of  the  p7'oportion  of  htfdrogen  in  tiie  different  parts  of 
the  digestive  canal. — It  is  more  abundant  in  the  small  intes- 
tines than  in  the  stomach  or  large  intestines. 

"  5.  Carburetted  hydrogen  is  not  nnfrequently  met  with  in 
disease,  but  in  smaller  proportions  than  the  preceding  gas, 
with  which  it  is  always  found  mixed.  It  was  found  in  ten 
only  out  of  ninety-eight  cases ;  once  in  the  small  and  nine 
times  in  the  large  intestine.  The  largest  amount  which  we 
have  been  enabled  to  collect  was  18.S  per  cent.  It  was  chiefly 
found  in  adults  labouring  under  acute  disea^a 

'■  6.  Sulphuretted  hydrogen. — From  the  fcatid  oilour  aming 
&om  the  alvine  evacuations  in  many  diseases,  it  might  be  sup- 
posed, that  large  quantities  of  sulphuretted  hydrogen  existed 
in  the  digestive  organs ;  in  such  cases,  however,  experiinente 
merely  afford  traces  of  this  gas.  It  is  othei'wise,  on  submitting 
to  a  temperature  of  from  97°  to  10.5°.  and  in  a  dosed  vessel 
the  matters  containod  in  the  alimentary  canal ;  in  this  manner 
we  have  always  been  enabled  to  collect  a  certain  quantity  of 
sulphuretted  hydrogen." 

The  foregoing  researches  serve,  therefore,  to  prove : 

"  1.  That  in  disease,  six  different  kinds  of  gas  are  met  with 
in  the  digestive  canal. 

"  2.  That  nitrogen  is  found  in  larger  quantity  in  the  dis- 
eased than  in  the  healthy  body ;  the  reverse  being  frequently 
the  case,  as  regards  carbonic  acid. 

"  3.  That  the  carbonic  acid  in  disease,  increases  in  quantity, 
at  a  temperature  of  from  about  50"  to  70°  Fah.,  and  that  it 
decreases  at  a  temperature  of  from  about  27°  to  37°  FaL 

■■  +.  That  in  adult  subjects,  the  proportion  of  hydrogen  gW 
is  greater  at  a  temperature  of  from  02°  to  62'  Fah.,  than  at 
from  34°  to  43°  Fah. ;  whilst  the  reverse  holds  good  in  the 
aged,  under  similar  conditions  of  temperature 
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''  5.  That  hydrogen  is  more  abundant  in  the  small  intestines 
than  in  the  stomach  or  large  intestines,  and  that,  therefore,  a 
gradual  increase  in  quantity,  from  the  former  to  the  latter, 
does  not  actually  take  place,  as  has  been  hitherto  asserted."* 

The  quantity  of  gas  contained  in  the  digestive  canal  increases 
under  certain  circumstances.  We  shall  not  enter  into  detail 
respecting  these,  but  content  ourselves  with  a  short  summary 
of  the  causes  which  may  give  rise  to  this  increase. 

1.  When  there  is  an  obstacle  to  the  onward  progress  of  the 
contents  of  the  intestinal  tube,  such  as  a  stricture,  a  hernia, 
etc.,  the  gases  accumulate  in  that  portion  of  the  canal  which  is 
above  the  seat  of  stricture. 

2.  In  certain  affections  of  the  digestive  organs :  gastralgia, 
gastro-enteralgia,  gastric  derangement,  enteritis,  and  entero- 
colitis, an  increase  in  the  quantity  of  gas  takes  place. 

3.  Under  the  influence  of  certain  articles  of  food,  the  quan- 
tity of  gas  increases.  Thus,  substances  which  are  not  affected 
by  the  secreted  fluids  of  the  digestive  organs  (the  gastric  and 
jmncreatic  juice — ^the  bile)  sometimes  produce  this  result 

4.  In  some  general  affections  of  the  nervous  system,  very 
considerable  accumulations  of  gas  not  unfrequently  occur  ;  this 
is  especially  the  case  in  chlorosis  and  hysteria. 

Great  differences  of  opinion  have  existed,  relative  to  the 
origin  of  the  gases  found  in  the  digestive  organs.  We  shall 
not,  however,  enter  into  any  discussion  upon  the  subject,  con- 
tenting ourselves  with  stating,  that  the  evolution  of  these 
gases  is  due  to  the  mutual  reaction  upon  one  another  of  the 
matters  contained  in  these  organs. 

Sect.  IX. — Of  the  Nasal  Mucus. 

All  that  we  have  previously  stated  respecting  mucus  in 
general,  is  applicable  to  the  variety  in  question.  There  is  one 
point,  however,  requiring  special  notice. 

In  the  early  stage  of  coryza,  or  in  that,  rather,  which  follows 


*  OazfUe  Medicah,  1833. 
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the  aensation  of  dryness  in  the  nasal  foaaie,  there  flows  fi 
the  mucous  membrane  a  thin,  ti-anspareiit,  saline,  and  e 
what  irritating  fluid.  This  latter  quality  is  sometimes  ;| 
marked,  as  to  inflame  and  even  excoriate  the  upper  Up. 
mucus  derived  frora  the  nasal  fosBte  appears  to  possess  1 
irritating  quality  in  a  higher  degree  than  the  secretios  4| 
other  mucous  membranes.  The  ca.u9e  of  this  phenomenon  a 
readily  be  determined,  and  close  investigation  demonst 
the  nature  of  this  product.  It  is  a  slightly  muco-albiimiw 
fluid,  composed  of  mucus, 'properly  so  called  (mncine),  and  | 
albuminous  aerosity,  less  rich,  however,  in  albumen  tJian  1 
senim  of  the  blood.  Xo  quantitative  analysis  Las,  as  yet,  I 
made,  relative  to  this  secretion  from  the  mucous  membranB^ 
the  nostrils  in  the  early  stage  of  coryza ;  we  need  scarcely  ■ 
that  it  is  soon  replaced  by  a  discharge  of  muco-pua. 

Sect.  X.— Of  the  Dtorine  Maous. 

The  mucus  secreted  by  the  lining  membrane  of  the  uter 
presents  itself  under  very  differcut  conditions. 

Four  varieties  of  uterine  mucus  may  be  distinguished.   ' 
we  shall  now  consider  in  succession. 

1.  Pure  mucus. — At  the  free  orifice  of  the  neck  of  1 
uterus,  we  sometimes  observe  a  stringy,  viscid  mucus,  aim 
transparent.    It  evidently  escapes  from  the  cavity  of  the  wm 

ITiis  variety  is  entirely  composed  of  water,  mucins,  i 
very  small  quantity  of  alkaline  salts,     The  microscope  dete 
merely  a  few  epithelial  cells. 

This  secretion  may  be  the  produce  of  a  thoroughly  healli 
uterus.  It  is  not,  however,  necessarily  seci-eted  by  all  such. 
On  the  other  baud,  wo  Iiave  observed  it  in  women  in  whom 
the  neck  of  the  uterus  was  dilated,  and  the  oriiice  somewhat 
redder  than  natural ;  manifestly  shewing  a  slight  degree  of 
congestion,  with  irritation  of  the  lining  membrane  of  the  organ. 
This  is,  however,  rare,  and.  in  the  great  majority  of  cases,  this 
transparent,  stringy,  viscid  mucus  is  the  secreted  product  of  a 
healthy  uterine  mucous  membrane. 
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2.  Opaline  mucus, — This  variety  is  more  frequently  met 
with  than  the  former.  It  is  somewhat  less  viscid,  more 
abundant,  and  of  a  whitish,  milky,  opaline  aspect.  It  evidently 
escapes  from  the  orifice  of  the  uterus,  but  the  vaginal  mucous 
membrane,  and  more  especially  that  which  lines  the  posterior 
walls  of  the  canal,  almost  always  secretes  an  absolutely  similar 
fluid. 

The  microscope  reveals  the  presence  of  a  large  number  of 
epithelial  cells,  to  which  the  lactescence  or  opalinity  of  the 
fluid  is  due. 

It  is  composed  of  water,  mucine,  fragments  of  epithelium, 
and  alkaline  salts,  more  especially  chloride  of  sodium. 

Opaline  mucus  is  almost  always  the  result  of  some  fault  of 
secretion  on  the  part  of  the  uterine  and  vaginal  mucous  mem- 
branes. It  constitutes  the  leucorrhoeal  discharge,  properly  so 
called  ;  a  discharge  which  may  exist  without  our  being  able  to 
detect  any  trace  of  inflammation  in  the  lining  membranes  of 
the  uterus  and  vagina. 

This  variety  of  uterine  mucus,  when  recently  examined,  is 
neutral  or  alkalina  When  treated  with  water  and  filtered,  the 
transparent  fluid  which  passes  through,  contains  no  trace  of 
albumen,  and  the  proportion  of  fatty  matters  is  very  small 

3.  Muco-pus. — ^Whenever  the  mucous  membrane  of  the  neck 
or  body  of  the  uterus  is  inflamed,  without  being  ulcerated; 
and  whenever  the  lining  membrane  of  the  vagina  is  in  a  similar 
condition,  as  in  acute  or  chronic  vaginitis,  this  variety  of  mucus 
constitutes  the  ordinary  secretion  of  the  part 

When  recently  examined,  it  is  a  thick,  stringy,  viscid  fluid, 
of  a  yellow,  or  yellowish-green  colour,  slightly  alkaline,  and  in 
every  respect  similar  to  the  muco-pus  previously  described. 

It  contains  mucine,  epithelial  cells,  numerous  pus  globules, 
and  a  larger  proportion  of  fatty  matters  than  the  two  other 
varieties  of  uterine  mucus.  It  bums  with  a  bright  light,  while 
transparent  and  opaline  mucus  merely  become  carbonized. 

It  is  to  GUterbock  that  we  owe  a  knowledge  of  this  fact,  as 
regards  mucus  in  general,  whilst  we  ourselves  have  applied  it 
to  the  investigation  of  the  uterine  and  vaginal  muco-pua     It 
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is,  however,  one  uf  little  importance ;  and,  as  a  rule,  inspec- 
tion alone  is  sufficient  to  distinguish  these  varieties  from  one 
another. 

This  inuco-pus  when  treated  with  water,  agitated  and  filtered, 
doea  not  impart  a  trace  of  albumen  to  the  ti^ancparent  flnid 
which  passes  through.  Should  any  be  discovered,  it  must  be 
attributed  to  one  or  more  ulcerations  of  the  mucous  mombrans 
lining  the  neck  of  the  uterus. 

This  is  the  true  eharacterlstic  which  distinguishes  simple 
rauco-pus  from  muco-pus  when  mixed  with  true  pus,  more 
especially  as  regards  the  rajonal  and  uterine  mucous  mem- 
branes ;  for  the  mucons  membrane  of  the  bronchial  tubes 
sometimes  contains  a  very  small  quantity  of  albumen,  much 
smaller,  indeed,  than  that  which,  as  we  have  before  stated,  Ib 
met  with  in  true  purulent  mucus. 

Pure  muco-pus  necessarily  indicates  the  existence  of  inflam- 
mation, either  in  the  body  or  neck  of  the  ut«rus,  or  in  the 
vagina ;  being,  in  other  words,  exactly  similar  to  that  of  which 
we  have  already  spoken,  when  treating  of  the  secreted  products 
of  mucous  membranes  in  general 

i.  Purulent  mucus,  properly  so  catted. — This  variety  always 
denotes  the  existence  of  ulceratiuns,  which  are  either  situated 
upon  the  surface  of  the  neck  of  the  uterus,  or  upon  the  mucous 
membrane  by  which  it  is  lined ;  more  rarely,  on  the  vaginal 
mucous  membrane  itself. 

This  variety  differs  from  the  preceding  in  two  respects. 

1.  The  pus  with  which  muco-pus  is  mingled,  introduces 
into  this  latter  a  krger  proportion  of  fatty  matters,  and  u 
small  quantity  of  albumen.  This  fluid,  when  treated  with  a 
small  quantity  of  distilled  water,  well  shaken,  and  then  filtered, 
allows  a  transparent  liquid  to  pass  through,  which,  on  the 
application  of  heat  and  nitric  acid,  precipitates  flakes  of  coagu- 
lated albumen.  This  latter  phenomenon  is  of  great  import- 
ance, and  we  lay  much  stress  upon  it,  since,  whenever  it  is 
met  with,  we  must,  of  necessity,  admit  the  presence  of  ulcera- 
tions, which,  even  if  not  detected,  actually  exist  upon  the 
iiiucnus  membrane  lining  the  neck  of  the  uterus.     We  con- 
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ceive  this  to  be  a  most  yaloable  diagnostic  sign,  and  ono  which 
cannot  be  too  strongly  impressed  upon  the  minds  of  medical 
practitioners. 

In  addition  to  the  different  matters  which  we  have  just  men- 
tioned as  existing  in  uterine  mucus  and  muco-pus,  M  Donnd 
has,  in  certain  cases,  noticed  a  large  number  of  infusorial 
animalcules.  These  infusoria,  the  form  and  structure  of  which 
at  once  resemble  that  of  both  the  manad^s  and  tricliod^s,  have 
received  the  name  of  trichomonas  vaginalis.  It  would  ap- 
pear, from  the  researches  of  M.  Donn^,  that  they  are  only  found 
in  discharges  that  are  of  syphilitic  origin. 

In  this  way,  says  M.  Donn^  we  may  readily  establish  the 
differential  diagnosis  of  the  various  discharges  arising  from  the 
vagina :  of  these  he  distinguishes  three  species. 

a.  Simple,  or  catarrhal  vaginal  discharge,  composed  of 
vesicles,  more  or  less  agglomerated,  without  globules,  and  red- 
dening litmus  paper. 

b.  A  non-syphilitic  purulent  discharge,  composed  of  vesi- 
cles and  pus  globules,  but  always  devoid  of  trichomonas, 

c.  Syphilitic,  or  gonorrhoea!  purulent  discharge,  distin- 
guished from  the  preceding  variety  by  the  presence  of  the 
trichomonas. 

All  this  may  possibly  be  true,  but  it  is  not  as  yet  thoroughly 
established.  Many  observers  regard  the  presence  of  infusoria 
as  indicative,  merely,  of  conmiencing  decomposition  on  the 
part  of  the  vaginal  fluid.  We  conceive,  however,  that  the 
above  facts  require  reinvestigation,  and  that  we  are  not  in  a 
position,  at  present,  either  to  admit  or  reject  in  toto  the  views 
of  M.  Donnd 


ARTICLE  IL 

OF  THE  PRODUCTS  OP  SEROUS  MEMBRANEa 

In  health,  the  quantity  of  fluid  which  serves  to  lubricate  the 
serous  membranes,  is  so  small,  that  to  attempt  its  analysis 
would  be  absolutely  uselesa 
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Wc  have  here,  therefore,  to  consider  only  the  patholo^ 
products  of  these  membraues. 

Two  Bpecies  of  fluid  may  exist  in  the  serous  caritdes  ; 
require  to  be  noticed  under  distinct  iieads. 

The  first   comprehends    dropsical    collections   properly  i 
called, — collections  formed  without  inflammation  of  the  s 
tissue  itscH 

The  second  comprises  those  fluids  which  result  from  i 
mation  of  the  serons  membi-anes.     To  these,  Vogel  has  giT( 
the  name  of  fibrinous  dropsy. 


Sbot.  I. — Dropsical  Fluids  propctlj  80  caUoJ. 

Under  this  head,  are  comprised  the  fluids  which  accumul 

under  the  influence  of  the  many  difl'erent  causes  giving  r 
dropsy,  without  either  local  disease,  or  inflammation  of  the 
serous  membranes.  These,  as  is  well  known,  may  be  refcrrwl 
to  two  groups. 

1,  Dropsy  depending  on  Bome  mechanical  obstacle  to  I 
circulation ; 

2,  Dropsy  due  to  a  modification  of  the  blood, 
MM.  Andral  and  Gavarret  have  carefully  analyzed  the  fluid 

of  dropsy,  and  to  them  we  are  indebted  for  a  knowledge  of  the 
following  important  fact,  viz.,  that  this  fluid  is  identical  in 
composition  with  the  serum  of  the  blood,  except  that  it  con- 
tains a  much  smaller  proportion  of  albumen,  Tlie  chemic^ 
constituents,  however,  are  the  same  in  each. 

Having  ourselves  made  numerous  analyses  of  dropsical  fld 
the  following  are  the  conclusions  at  which  we  have  arrived  i, 

I .  Whenever  fluid  accumulates  in  a  serous  cavity,  or  ii 
lar  tissue,  so  as  to  constitute  dropsy,  this  same  fluid  is  found  % 
be  nothing  more  than  a  serosity,  analogous  to  the  serum  of  ti 
blood.  The  albumen,  salts,  fatty,  and  extractive  matters,  are  4 
a  similar  nature  ;  their  proportion,  however,  is  always  less  tl 
in  the  serum  of  the  blood  ;  the  same,  therefore,  may  be  said^ 
their  specific  gravity.  Sometimes,  however,  this  fluid  conta 
a  much  larger  amount  of  cholestcrine  than  the  serum  of  t 
blood. 
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2.  Whenever  dropsy  is  the  result  of  a  mechanical  obstacle  to 
the  circulation  of  the  blood,  whether  this  obstacle  be  seated  in 
the  central  organ  of  the  circulation,  or  in  a  large  vein,  the 
composition  of  the  efiused  or  infiltrated  fluid  is  richer  than  in 
those  cases  where  the  cause  of  the  dropsy  lies  in  some  modifi- 
cation of  the  blood  ;  its  specific  gravity,  therefore,  is  higher. 

3.  Whenever  dropsy  is  the  result  of  some  modification  of  the 
blood,  the  quantity  of  albumen,  salts,  fatty,  and  extractive 
matters,  is  always  much  less  than  in  the  preceding  case ;  in 
Bright  s  disease,  for  example,  the  fluid  is  sometimes  only  found 
to  contain  a  very  small  per  centage  of  albumen. 

4.  In  difierent  individuals,  afiected  with  the  same  disease, 
the  composition  of  the  dropsical  fluid  is  never  absolutely  iden- 
tical It  varies  with  the  composition  of  the  blood.  Of  the 
relationship  existing  between  them,  however,  we  know  nothing. 

5.  When  the  fluid  is  removed  from  the  same  patient  at  dif- 
ferent periods  (as  when  tapping  is  performed  at  certain  inter- 
vals), its  composition  is  never  found  to  be  the  same.  In  general, 
the  fluid  contains  less  and  less  albumen,  in  proportion  to  the 
frequency  of  the  operation,  and  to  the  length  of  time  which  has 
elapsed  since  the  commencement  of  the  disease. 

6.  If  dropsical  fluid  be  taken  from  difierent  parts  of  the 
same  individual,  even  at  the  same  moment  of  time,  its  com- 
position will  be  found  to  difier.  Thus,  the  proportion  of  albu- 
men, and,  consequently,  the  specific  gravity,  decrease  in  the 
following  older : 

1.  The  peritoneum ;  the  fiuid  in  this  cavity  always  contain- 
ing the  largest  amount  of  albumen  ; 

2.  The  pleura ; 

3.  The  pericardium ; 

4.  The  cellular  tissue  ; 

5.  Whenever  a  small  quantity  of  fluid  is  found  in  the  ven- 
tricles of  the  brain,  the  proportion  of  albumen  is  at  its  mini- 
muiriy  and,  indeed,  not  unfrequently  inappreciable. 

We  shall  choose  from  among  our  numerous  analyses,  a  few 
examples,  serving  to  demonstrate  the  truth  of  the  above  pro- 
positions. 
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I.  Fluid  removed  hy  the  operation  of  paracentesis  abdominis. 


Density. 


1.  A  roan,  aged  45  ;  ascites  and  gene- ' 

ral    anasarca,    symptomatio    of  ■ 
cardiac  disease ^ 

2.  A  man,  aged  51 ;  cirrhosis  of  the  ) 

liver j 

3.  A  woman,  aged  53 ;  disease  of  the 

heart,  ascites,  and  general  ana- 
sarca   

4.  Ditto,  aged  31  years ;  ascites,  de- 

pending on  an  encysted  dropsy  . 

5.  Ditto,  aged  27 ;  ascites  apparently ' 

idiopathic.    The  patient  left  the 

hospital 

0.  Ditto,  aged — ;  ascites,  depending 
on  cirrhosis  of  the  liver     .    .    . 


1012.20 
1014.00 
1019.50 
1009.60 
1005.23 
1013.82 


Water. 

Albu- 
men. 

1 

982.79 

17.21 

976.50 

23.50 

966.00 

34.00 

980.26 

19.74 

985.61 

11.15 

976.39 

23.61 

Extractive 
matters. 


10.84 


19.27 


19.30 


5.01 


3.24 


13.75 


2.  Fluid  removed  from  the  body  of  a  man  who  had  died  of  Bright* s  disease. 


Fluid  removed  from  the  lower  extre- 
mities in  a  state  of  infiltration    . 

Ditto  ditto,  from  the  thoracic  canity 
(hydrothorax) 

Ditto  ditto,  from  the  abdominal  cavity 
(ascites) 


10*)2.11 
1003.82 

1005.88 


993.17 
989.69 
985.57 


5.38 
8.36 

11.88 


1.45 
1.95 
2.55 


We  shall  now  quote  a  few  analyses  made  by  Simon.  They 
serve  to  give  a  still  more  complete  idea  of  the  composition  of 
dropsical  fluids : 

Analysis  of  the  fluid  effused  in  acute  hydrocephalus. 


Berzelias. 

988.30 

Mulder. 

989.997 

Marchand. 

Water        .... 

1. 
986.64 

989.93 

Solid  matters     . 

11.70 

10.003 

13.46 

10.07 

Albumen    .... 

1.66 

0.649 

1.10 

1.02 

Fat 

»» 

0.070 

0.06 

0.33* 

Alcoholic  extract,  with  lac- 
tate of  soda    . 

2.32 

2.538 

2.10 

3.21 

Watery  extract 

0.26 

» 

0.13 

n 

Chlorides    of    sodium  and) 
potassium       .        .        J 

7.09 

6.553 

7.87 

5.28 

Earthy  phosphates 

0.09 

0.090 

0.101 

Sulphate  of  soda 

» 

0.146 
0.067 

0  11 

0.23 

Carbonate  of  soda 

>» 

Soda          .... 

0.28 

iterinc  was 

0.21. 

n 

*  The  proportion 

of  cholcfi 
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Anal^tit  of  f  aid  Ttmowdfrom  tht  abdomen  of  a  woman  hy  paraccnteiii. 
(Muchand  found  in  it  &  larga  unount  of  urea.) 

Water 952.2 

Solid  conatituentB 47.8 

Albumen 83.8 

Ure* 4.2 

Chloride  of  lodiuRi      ......  8.1 

Carbonate  of  soda 2.1 

Phosphate,  and  traces  of  lulphate  of  loda  .        .  (I.G 

A  TiBcid  lubstasce 8.9 

Fluid  of  aiciu*  anali/ttd  6y  IMUr. 
(A  milkj  looking  liquid,  neutral,  inodorous  ;  specific  gravity,  1.007.) 

Water 860.00 

Solid  constituents 50.00 

Extractive  matters  and  traces  of  albumen  fi.97 

Fat 0.84 

Fixed  salts,  chiefly  chloride  of  sodium  44.00 

Andtj/ti*  of  fluid  in  a  eate  of  tactte*  complicating  JirighCt  dittaie. 
(JIdUr.) 

Water 080.040 

Solid  constituents 19.3(i0 

Albumen 8.121 

Fat  0.220 

Soda  soap 0.392 

Extractive  matters  8.MG 

Fixed  salts fi.080 

(There  Kore  no  traces  either  of  urea  or  cholcsterine.) 

Anali/tis  of  a  aimilar  fluid  hy  Percy. 

Water !I52.0 

Solid  matters 4s.i) 

Albumen St^Xi 

Undetermined  organic  matter 3.^ 

Salts 7.0 

Aii'ilyiii  of  tht  f  aid  txtrtcUd  hy  pnracenletit  from  the  iiMomm  of  a 

man  in  irhom  tuppurution  of  the  L-idneyi  iriu  diieorertd  after  death. 

(.V.-™,».) 

Specific  gravity 1010.0 

Water 978.0 

Solid  matters 12.0 

Fat  containing  cholesterine         ....  1.0 

31 
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Albumen 8.4 

Alcoholic  extract 0.3 

Aqueous  extract 1.7 

Carbonate  of  soda  and  phosphate  of  lime    .        .  1.2 

Urea 1.2 

Chloride  of  sodium  and  lactate  of  soda  .  1.2 

Analyiis  of  the  fluid  found  in  the  inferior  extremities  of  an  individual 
affected  with  BrighVs  disease  of  the  kidney,      (Simon.) 

(This  fluid  contained  urea,  together  with  a  large  quantity  of  albumen 

and  chloride  of  sodium.) 

Specific  gravity 1012.0 

Water 976.0 

Solid  matters 24.0 

Fat  containing  cholesterine         ....  0.5 

Albumen 7.0 

Alcoholic  extract  with  urea         ....  2.0 

Alcoholic  extract 1.9 

Watery  extract 3.0 

Carbonate  of  soda  and  phosphate  of  lime    .  1.0 

Chloride  of  sodium  and  lactate  of  soda                 .  8.1 

Analysis  of  two  specimens  of  dropsical  fluid  removed  from  the  lower 

extremities.    (Heller.) 

1.  2. 

Water 986.934  975.20 

Solid  constituents 13.066  24.80 

Extractive   matter,  with  an  imponder- )  .  aaa 

able  amount  of  albumen  and  urea      . )  '' 

Fixed  salts 8.840  16.62 

Free  albumen „  5.42 

Extractive  matter,  uncombined  and  sa- )  »  i.^ 

ponified  fat,  with  urea        .        .        .  j  " 

Analysis  of  fluid  found  in  a  certain  number  of  cases  of  hydrocele. 

(In  one  of  these  a  large  amount  of  cholesterine  was  found.     (Simon.) 

Water       .        .        .' 860.00 

Solid  matters    .        .        .        .        .        .        .        .  140.00 

Cholesterine,  with  a  little  margarine  and  oleic  acid  8.40 

Albumen 48.30 

Albuminate  of  soda  and  extractive  matters       .        .  6.88 

Extractive  matter,  soluble  in  alcohol       .        .        .  2.30 

Chlorides  of  sodium  and  calcium,  a  little  sulphate, )  ^^  .^ 

with  traces  of  phosphate  of  lime  .        .        . ) 

Phosphate  of  lime,  with  traces  of  peroxide  of  iron  .  0.70 
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We  are  indebted  to  Heller  for  three  analyses  of  the  fluid  of 
hydrocele. 

First  analysis^  in  a  man  sixty-five  years  of  age. 

(An  alkaline  liquid.) 

Specific  gravity 1021 .0 

Water 919.2 

Solid  constituents 80.8 

Albumen 58.0 

Freeiat 1.6 

Soda  soap,  biliphsein,  hemato-globulin, dissolved [  .^o 

hsematin,  and  extractives       .        .        .        . ' 

Fixed  salts 7.3 

Second  analysis^  a  man  thirty  years  of  age, 

(An  alkaline  liquid.) 

Specific  gravity 1020.00 

Water 934.00 

Solid  matters 66.00 

Albumen 52.81 

Fixed  salts,  especially  chloride  of  sodium  7.68 

Fat,  without  cholesterine           ....  0.14 

Watery  extract 1.17 

Soda  soap,  biliary  resin  and  pigment,  urea,  uric )  .  ^^ 
acid,  and  alcoholic  extract           .        .        .  j 

Third  analysis,  a  man  fifty  years  of  age, 

(An  alkaline  liquid.) 

Specific  gravity 1020.00 

Water 906.36 

Solid  matters 93.64 

Albumen 60.00 

Fat,  containing  cholesterine      ....  0.23 

Extractive  matters,  biliphsein,  and  soda  soap    .  24.04 

Fixed  salts,  especially  chloride  of  sodium          .  9.37 

The  following  analysis  of  the  fluid  of  hydrocele  was  made 
by  Percy. 

Water 927.4 

Solid  matters 74.6 

Albumen 59.2 

Fat a  trace 

Alcoholic  extract 1.2 

31  • 
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Aqueous  extract 2.2 

Chloride  of  sodium,  with  traces  of  chloride  of)  g^ 

potassium ) 

Soda  and  lime,  with   sulphuric,  carbonic,  and)  .^ 

phosphoric  acid J 


Sect.  II.— Sero-fibrinous  fluid. 

We  have  stated  in  the  foregoing  article,  that  the  fluids  con- 
stituting dropsy  are  always  composed  of  serum,  diluted  with  a 
certain  quantity  of  water  ;  and  that  this  is,  moreover,  the  case 
in  each  of  the  two  great  classes  of  dropsy — dropsy  from 
mechanical  obstruction  to  the  circidation,  and  dropsy  from, 
alteration  of  the  blood  (decrease  of  the  albumen).  We  have 
also  seen,  that  in  neither  of  these  varieties  is  fibrin  met  with. 
Such,  however,  is  not  the  opinion  of  Vogel,  who  admits  the 
possibility  of  the  existence  of  fibrin  in  dropsical  efiusions.  This 
conclusion  we  cannot  adopt,  and  it  would  appear  from  our 
own  researches,  that  whenever  fibrin  is  found  in  the  serum  of 
dropsy,  inflammation  must,  at  some  time  or  another,  have  been 
present  in  the  tissues  from  which  the  efiusion  has  taken  place. 

To  this  sero-fibrinous  fluid,  Vogel  has  given  the  name  of 
fibrinous  dropsy.  We  reject  the  expression,  however,  inasmuch 
as  it  would  seem  to  establish  a  connexion  between  the  dropsy 
and  the  presence  of  the  fibrin  ;  and  this  connexion  can  only  be 
admitted  in  certain  exceptional  cases,  where  the  part  afiected 
with  dropsy  becomes  subsequently  the  seat  of  inflammatory 
action,  as  may  sometimes  occur ;  we  here,  however,  speak 
merely  of  fluids  examined  shortly  after  their  formation,  and, 
for  this  reason,  we  prefer  the  term,  sero-fibrinous  fluid,  as  in 
no  way  presupposing  the  nature  of  the  cause  by  which  it  has 
been  produced. 

4-We  now  proceed  to  investigate  the  fluid  designated  by  Vogel 
as  fibrinous  dropsy,  and  by  ourselves  as  sero-fibrinous  efiusion. 

It  difiers  considerably  from  simple  albuminous  fluid. 

Chemical  composition, — The  qualities  of  this  sero-fibrinous 
fluid  are  the  same,  whether  it  be  efiused  into  the  tissues  of  an 
organ,  or  into  a  serous  cavity. 
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When  examined  shortly  after  being  evacnated,  it  resembles 
the  ordinary  albuminous  fluid  of  dropsy ;  gometimea  it  is 
limpid  and  colourless,  at  others,  it  is  yellowish  green  in  colour, 
slightly  tint€d  and  opalina  Pus  corpuscles  are  but  rarely 
found  in  it 

After  the  lapse  of  a  certain  time,  the  fibrin  coagulates  and 
the  fluid  assumes  the  appearance  of  a,  homogeneous,  gelatinous 
mass,  which  gradually  contracts,  lUminishes  in  volume,  and 
forms  a  firmer  clot,  of  a  yellow  or  yellowish  red  colour  ;  this, 
when  washed,  squeezed,  and  dried,  affords  solid  fibrin,  in  every 
respect  similar  to  that  of  the  blood  This  coagulated  fibrin 
presents,  under  the  microscope,  the  appearance  of  an  amor- 
phous mass,  entirely  destitute  of  cells. 

As  regards  composition,  this  sero-fibrinous  fluid  is  analogous 
to  serum  of  blood  that  has  retained  its  fibrin  but  lost  its  glo- 
bules ;  the  proportion,  however,  of  albnmen  and  fibrin  is  never 
eqnal  to  that  of  the  blood,  whether  considered  in  general,  or  as 
compared  with  that  of  the  individual  from  whom  the  sero- 
fibiiuous  liquid  has  been  obtained. 

We  have  never  found  as  large  a  proportion  of  albumen  in 
this  fluid  as  in  healthy  serum.  Vogel,  however,  quotea  an 
analysis  of  M,  Quevenne's,  in  which  this  was  actually  the  casa 

It  is  different  with  regard  to  the  fibrin,  and  here  three  cases 
may  present  themselves.  There  may  be :  1.  Decrease  of  the 
fibrin  ;  2.  An  identity  of  proportion  between  the  fibrin  of  the 
efihsed  fluid  and  that  of  the  blood ;  3.  An  increase  of  the  fibrin 
of  this  same  fluid,  so  as  to  exceed  the  proportion  naturally  ex- 
isting in  the  blood. 

The  fibrin  which  exists  in  the  sero-fibrinous  fluid  may,  while 
still  contained  in  the  living  body,  undergo  various  modifications. 
These  are  as  follows : 

1.  The  fibrin  may  coagulate  in  the  cavity  containing  the 
flnid,  and  in  this  case  we  meet  with  scattered  albuminous 
flakes.  Generally  speaking,  tliis  coagulation  affects  only  a  por- 
tion of  the  fibrin, 

2.  The  fibrin  is  converted  into  pua  globules ;  or,  rather,  pus 
corpuscles  are  formed  in  the  effused  fluid,  at  the  expense  of  tbe 
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fibrin  contained  therein.  This  tranafonnation,  agsin,  is,  for  the 
most  part,  only  partial. 

3.  The  fibrin  coagulates,  bat  in  becoming  organized,  it 
constitutes  the  basis  of  false  membranes,  i.e.,  of  those  fibilnoos 
flakes  which,  when  deposited  upon  the  surface  affording  the 
eSused  fluid,  present  a  nidus  for  ulterior  organization.  It 
ia  this  which  forms  those  organized  false  membranes,  cellular 
membranes,  and  adhesions,  which  succeed  the  efl'usion  of  sero- 
fibrinous liquid.  And  here  we  perceive  the  great  difference 
which  exists  between  the  false  membrani;a  foimed  on  the 
mucous  and  serous  aui-faces  :  the  former  never  becume  organ- 
ized, whilst  the  latter  always,  or  at  least  almost  always,  do  so. 

As  regaixls  the  various  combinations  which  these  divers 
transformations  may  form,  obsei'vation  demonstrates  the  fol- 
lowing : 

X.  A  simple  aero-Jibrinous  fluid. — Here^  the  fibrin  subse- 
quently coagulates,  and  the  product  of  coagulation  becomes  so 
orgauiised,  as  to  constitute  false  cellular  membranes,  which 
alone  remain  after  the  absorption  of  the  albnniinous  fluid. 

2.  A  fluid,  which  18  at  flrst  sero-fibrinous,  but  at  lengOt 
becontes  entirely  purulent,  without  tlie  forinatioit,  of  organiz- 
able  false  membranes. — This  is  observed  in  certain  forms  of 
pleurisy  and  peritonitis ;  more  especially  that  which  attacks 
women  in  child-bed, 

3.  A  seroflbnnouB  fluid,  in  whicft  one  portion  oftheflhrin 
is  converted  into  organizable  false  membranes,  and  another 
into  pus  globules. — These  changes  may  occur  in  the  same  indi- 
vidual ;  as,  for  example,  in  numerous  cases  of  subacute  pleurisy 
and  peritonitis.  Sero-tibrinous  effusion  is  met  with  after  many 
of  the  phlegmasise  ;  it  is  the  fluid  which  precedes  pus,  when- 
ever this  latter  transformation  is  about  to  be  effected  It  can- 
not be  fonned  in  any  organ,  as  we  have  before  stated,  without 
the  pre-existence  of  a  certain  amount  of  inflammatory  action. 
Thus,  in  inflammation  of  the  cellular  tissue,  infiltration  of  the 
parts  with  sero-fibrinous  effusion  often  takes  place  with  great 
rapiflity,  and  always  precedes  suppuration. 

In  iileurisy,  ppritoiiitis,  and  pericarditis,  sero-fibrinous  eBu- 
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sion  is  an  almost  constant  and  characteristic  phenomenon.  The 
three  varieties  before  mentioned  may,  in  such  cases,  be  pre- 
sent ;  we  should  state,  however,  that  it  is  only  in  certain 
special  conditions,  that  sero-fibrinous  fluid  is  transformed  into 
pus.  Thus,  in  purulent  infection,  in  puerperal  diseases,  in 
some  forms  of  pleurisy,  peritonitis,  and  pericarditis,  its  conver- 
sion into  pus  is  most  rapid,  and  oftentimes  almost  complete. 

The  fluid  found  in  the  vesicles  of  a  blister  is  a  pure  sero- 
fibrinous fluid  It  is  almost  entirely  composed  of  the  serum  of 
the  blood,  holding  in  solution  fibrin,  which  soon  coagulates  and 
is  converted,  immediately  under  the  skin,  into  a  gelatinous 
liquid 

In  the  bullse  of  pemphigus,  of  rupia,  and  of  certain  cases  of 
erysipelas,  the  fluid  contains  but  a  very  small  quantity  of 
fibrin.  In  the  pustules  of  ecthyma,  impetigo,  variola,  and 
varioloid,  it  contains  a  small  proportion  of  fibrin  and  a  certain 
number  of  pus  glubules ;  occasionally  these  last  predominate. 

It  may  be  laid  down  as  a  general  rule,  that  whenever  fibrin 
is  met  with  in  efiused  fluids,  inflammation  either  is  or  has 
been  present  in  the  organ  which  is  the  seat  of  the  efifusion. 

Certain  &cts,  however,  seem  to  prove,  that  this  is  not  always 
the  case ;  but  the  exception  is  only  an  apparent  ona  In  some 
forms  of  simple  dropsy,  such  as  anasarca,  and  especially  hydro- 
thorax,  ascites,  hydropericardium,  there  is  developed,  consecu- 
tively, an  inflammation  of  the  membrane  from  which  the 
efiusion  has  taken  place.  In  this  manner  are  formed  sub- 
cutaneous phlegmons,  pleurisy,  peritonitis,  and  pericarditis, 
where  there  already  existed  anasarca,  hydrothorax,  ascites,  or 
hydropericardium.  It  is  then  only,  that  the  nature  of  the 
efifused  fluid  undergoes  a  change,  and,  from  being  merely  albu- 
minous, it  now  becomes  sero-fibrinous,  and  therefore  subject 
to  the  various  modifications  of  which  we  have  already  spoken. 

We  shall  now  quote  a  few  analyses  in  support  of  the  preced- 
ing statements, 

Vogel  gives  the  following  table,  relative  to  what  he  de- 
signates as  fibrinous  dropsy. 
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1. 

Blood 
Plasma. 

2. 
Empy- 
ema. 

8.  Empyema. 

4.  Empyema. 

1 

a. 

h. 

C. 

O. 

h. 

Water     .     . 
Fibrin      .    . 
Albumen 
Extractive  1 
matters  j 
Fat     .    .    . 
Salts  .    .    . 

900 
3.4 
77 

3 

3 

8 

983.5 

1.7 

77.5 

•  • 

17 

•  • 

945.0 
1.09 
47.3 

•  • 

6    ) 

•  • 

953. 
0.91 
32 

0 

8 

941 
42*2 
7.2 

8.1 

935.5 
0.62 
49.8  • 

f    3.4 

t    2.1 

8 

930 
0.00 
52.8 

1.0 1 

1.4) 
7.4 

881 
83 
27 

» 

•  • 

We  quote,  from  Simon's  treatise,  the  following  analyses 
made  by  Soberer ;  tbe  two  first  refer  to  an  individual  affected 
witb  cbronic  peritonitis,  complicating  cancer  of  the  liver  and 
stomach,  tbe  three  following  were  made  upon  fluid  removed 
from  the  thorax  in  a  case,  the  details  of  which  are  not  given. 

First  Case.  Second  Case. 

* '  \  /  *  \ 

1.  S.  1.  S.  8. 

Water    .         .        .  952.99  960.49  935.52  936.06  928.00 

Solid  matters          .  47.01  39.51  64.48  63.94  72.00 

Fibrin    .        .        .  0.32  „  0.62  0.60  „ 

Albumen        .        .11.88  „  „  „  62.00 

Albuminate  of  soda  22.70  29.73  49.77  52.78  „ 

Extractive  matters  3.02  2.12  3.46  1.61  7.40 

Fat         .        .        .  1.26  1.63  2.14  1.35  2.04 

Salts      .        .        .  7.22  6.94  7.93  7.40  10.02 

Aiudysis  of  an  alkaline  fluid  removed  from  the  thorax  of  an  individual 
suffering  from  hydrothorax^  or  probably  from  actUe  pleurisy,  (Simon.) 

(The  details  are  wanting.) 

Specific  gravity 1022.04 

Water 934.72 

Solid  matters 03.28 

Fibrin 1.02 

Fat 1.06 

Alcoholic  extract  with  salts       ....  1.36 

iSStherial  extract  with  salts       ....  10.64 

Albuminate  of  soda 17.86 

Albumen 31.00 

Fixed  salts 9.60 

Scherer  has  published  nine  analyses  of  fluids  found  in  cases 
of  peritonitis  and  metro-peritonitia  In  these,  the  conversion 
of  albumen  into  fibrin  was,  in  all  probability,  complete. 
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ARTICLE  IIL 

OF  THE  CUTANEOUS  PERSPIRATION. 
Sect.  I. — Of  the  Cutaneous  Perspiration  in  Health. 

This  exhalation  has  been  made  the  subject  of  investigation 
by  various  chemists,  viz.,  Thenard,  Chevreuil,  Berzelius,  and 
Anselmino.  Simon  has  likewise  examined  it  with  great  atten- 
tion. His  researches,  albeit  qualitative,  nevertheless  permit 
of  our  laying  down  the  following  propositions,  relative  to  the 
composition  of  the  cutaneous  exhalation  in  healtL 

It  contains  : 

1.  Certain  substances  soluble  in  aether ;  these  are  merely 
traces  of  fatty  matter,  among  which  is  found  a  small  quantity 
of  butyric  acid. 

2.  Substances  soluble  in  alcohol ;  these  are  alcoholic  extracts, 
free  lactic  and  acetic  acids,  chloride  of  sodium,  lactates  and  ace- 
tates of  soda  and  potash,  lactate  or  hydrochlorate  of  ammonia. 

3.  Substances  soluble  in  water:  viz.,  an  aqueous  extract, 
phosphate  of  lime,  and,  occasionally,  an  alkaline  sulphate. 

4.  Substances  insoluble  in  water,  such  as  epithelial  scales 
and,  after  the  removal  of  the  free  acid  by  alcohol,  phosphate  of 
lime  and  a  little  peroxide  of  iron. 

Previous  to  the  investigations  of  Simon,  Berzelius  had 
already  pointed  out  the  existence  of  these  same  principles  in 
healthy  perspiration ;  but,  until  lately,  it  was  to  Anselmino 
that  we  were  indebted  for  the  most  accurate  researches  pub- 
lished respecting  this  fluid. 

In  100  parts  of  the  solid  residuum  of  the  cutaneous  exhala- 
tion, Anselmino  found  the  following  ; 

Substances  insoluble  in  water  and  alcohol,  especially  |  qq 

salts  of  lime j  * 

Aqueous  extract  and  sulphates 21.0 

.^therial  extract,  with  chloride  of  potassium  and  sodium  48.0 

Alcoholic  extract,  acetic  acid,  acetates,  and  lactates  29.0 

These  numbers  can  only  be  regarded  as  approximative 
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la  1000  parts  of  perspiration,  Anselmino  found  : 

Water 

Epidermis  and  salts  of  lime 

Watery  extract  and  sulphates 

iEtherial  extract,  chloride  of  potassium )  g  .^^  ^  ..^ 

and  sodium j 

Alcoholic    extract,  acetates,   lactates,  ]  .  ^_ 

and  free  acetic  acid        ...  J 


1. 

2. 

995.000 

987.500 

0.100 

0.250 

1.050 

2.G25 

3.625 


In  100  parts  of  dried  perspiration,  there  were  22.9  of  fixed 
salts,  consisting  of  carbonates,  sulphates,  and  phosphates  of 
soda  and  of  potash,  chloride  of  sodium,  phosphate  and  carbo- 
nate of  lime,  together  with  traces  of  peroxide  of  iron. 

The  odour  of  the  perspiration  depends  upon  its  admixture 
with  the  secretions  of  the  sebaceous  glands. 

It  is  to  M.  Favre  (Arch,  gen,  de  MM.  July  1853)  that  we 
are  indebted  for  the  most  recent,  complete,  and  accurate  re- 
searches relative  to  the  composition  of  the  cutaneous  exhalation 
in  healtL 

In  order  to  obtain  a  sufficient  quantity  of  this  fluid,  M.  Favre 
adopted  the  use  of  a  special  apparatus,  a  description  of  which 
we  shall  quote. 

''  The  apparatus  destined  to  collect  the  perspiration,  and  to 
''  cause  it  to  flow  into  a  flask  as  fast  as  formed,  consisted  of  a 
''  species  of  case  made  of  well  tinned  iron,  the  sides  of  which 
"  were  inclined,  so  as  to  form  the  trunk  of  an  inverted  pyramid. 
'*  This  case  was  upwards  of  two  yards  long,*  and  0.5  of  a  yard 
''  in  breadth ;  the  sides,  inclined  at  an  angle  of  45  degrees, 
"  rose  about  one  inch  from  the  basa 

''  This  species  of  bath  was  placed  upon  a  low  table,  made  for 
"  the  purpose,  and  having  a  slight  inclination.  The  head  of 
"  the  individual  corresponded  to  the  summit  of  the  inclined 
*'  plane,  and  the  feet  to  the  lower  extremity. 

''  As  at  least  an  hour  and  a  half  was  necessary  for  the  pro- 
''  duction  of  a  sufficient  quantity  of  perspiration,  that  part  of 
"  the  bath  upon  which  the  head  of  the  individual  to  be  expe- 


*  Slrictli/  speaking,  severUif-eight  inches  in  length. 
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"  rimented  upon  rested,  was  hollowed  out,  so  as  to  aroidtfl 
"  much  as  possible,  all  unnecessary  fatigue  or  annoyanca 

"  It  will  readily  be  understood,  that  owing  to  the  incliw 
"  position  of  the  individual,  the  perspiration  would  gradui 
"  trickle  down  to  the  lower  portion  of  the  bath  and  a 
"  there,  had  not  an  outlet  been  contrived  for  its  removal 
"  this  purpose,  a  gutter  conducted  the  fluid  towards  an  apt 
"  ture,  in  which  was  soldered  a  small  tube  fastened  into  t 
"  neck  of  a  flask.  By  this  method,  the  greater  portion  c 
"  perspiration  formed  daring  the  operation  could,  without  i 
"  ficulty,  be  collected. 

"The  apparatus  just  described  was  placed  in  the  centre  0 
"  stove  heated  by  a  jet  of  steam.     It  was  necessary,  thei 
"  to  avoid   the   admixture  with   the   perspiration,   of  ^ 
"  derived  from  the  steam  condensing  upon  the  metal  of  t 
"  apparatus,  or  falling  in  drops  from  the  roof  of  the  stove. 
"  avoid   this,   the   apparatus   was   protected   and   complet 
"  covered  by  a  sheet,  with  the  exception  of  that  part  njK 
"  which  the  head  reclined  ;  and  as  the  individual  required  % 
"  be  in  contact  with  the  metal  only,  this  sheet  was  preventtj 
"  from  touching  either  his  body,  or  the  aides  of  the  bath,  | 
"  means  of  half  circles  of  metal" 

The  perspiration  thus  collected,  was  submitted  to  a  seriea  fl 
most  complicated  chemical  operations,  which  we  cannot  1 
describe. 

The  following  are  the  results  of  an  analysis  made  by  ] 
Favre  upon  upwards  of  ten  quarts  of  the  cutaneous  persi» 
tion.     It  may  be  considered  as  representing  the  mean  compi 
sition  of  this  fluid  in  health,  in  the  individual  experiments 
upon. 


Soluble  ij 


Chloride  of  sodium    griirataM.31.327  gr.SiM 

ChloriJc  of  pulrusium         .  3.412  3.43f] 

Alkaliae  aulplmtcs     .         .  0.161  0.tlS:| 

Alkuline  phosphate  .        .  tnvces 

AlluiliQo  albuminatea         .  0.070 

Soluble  Id  k 

acidulnled  (  Earth;  Blkalincplioaphatea  tntues 


Fragments  of  epidermis 

^  J        . .  f  Alkaline  lactates 

2nd  portion   .         •    ^   ah    ,.  , 

(  Alkaline  sudorates 

3rd  portion    .        .    J  ^'®* 

(  Fatty  matters    . 

Water 
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traces         traces 


4.440 

3.171 

21.873 

16.623 

0.699 

0.428 

0.191 

0.137 

1,3938.027    9,956.783 


M.  Favre  remarks,  that  he  has  found  urea  in  the  perspira- 
tion, but  not  the  ammoniacal  salts  pointed  out  by  other 
authorities ;  which  would  seem  to  indicate,  that  in  the  chemical 
operations  of  the  latter,  the  urea  might  have  been  converted 
into  carbonate  of  ammonia,  this  salt,  as  is  well  known,  being 
easily  produced  under  the  influence  of  fermentation  induced  by 
traces  of  nitrogenized  matters. 

M.  Favre  has  likewise  published  another  table,  which  we 
shall  shortly  quote.  It  indicates  the  result  of  various  analyses 
made  upon  perspiration,  collected  on  different  days  from  the 
same  individual 

In  these  analyses.  M.  Favre  was  satisfied  with  determining 
the  substances  that  were  insoluble  and  soluble  in  pure  alcohol, 
these  being  represented  by  the  sudorates  and  alkaline  lactates. 
The  alkalinity  of  these  latter  salts,  when  incinerated,  was 
determined  by  considering  it  as  entirely  due  to  the  presence 
of  soda.  The  sum  total  of  the  figures  included  within  the 
same  brackets,  represent  the  aggregate  of  the  matters  soluble 
in  pure  alcohol,  as  ascertained  by  experiment 

The  figures  which  correspond  to  the  column  marked  vm, 
are  borrowed  from  the  analysis  quoted  above. 
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From  this  table  it  wotQd  appear,  that  the  perspiration  col- 
lected on  different  days  from  the  same  individual,  if  not 
absolutely  identical  in  point  of  composition,  presents  at  least 
but  slight  variations. 

M.  Favre  observes,  that  of  the  entire  amount  of  fluid  fur- 
nished by  the  same  individual  during  a  single  experiment,  the 
first  third  was  always  acid ;  the  second,  neutral  or  alkaline ; 
and  the  third,  always  alkalina 

The  following  table  shews  the  results  obtained  from  a  certain 
amount  of  the  cutaneous  exhalation,  collected  on  two  different 
occasions  and  mixed. 

The  sum  total  of  the  figures  comprised  within  the  same 
brackets,  represents  the  aggregate  of  matters  soluble  in  alcohol, 
as  ascertained  by  experiment 

The  alkalinity  of  the  fluid  is  regarded  as  entirely  due  to  the 
presence  of  soda. 


lat 
half  hour. 
Gr. 

Snd 

half  hour. 

Gr. 

3rd 
half  hour. 
Or. 

Gr. 

Water 

.     1053.419 

1682.091 

1666.756 

4402.266 

Alkali 

0.200 

0.481 

0.323 

1.004 

Lactic  and  sudoric  acid 

1.654 

8.422 

1.570 

5.646 

Substances  insoluble  in 
cohol,  sea  salt,  etc.  . 

*^"l        1.727 

5.006 

3.351 

10.084 

Total  . 

.     1057.000 

1690.000 

1672.000 

4419.000 

7n  100  parU  of  perspiration. 
Water          ....        99.662        99.553 

99.687 

99.628 

Alkaline  lactates  and  sudorates     0.175 

0.171 

0.113 

0.153 

Substances  insoluble  in  j 

alcohol     0.163 

0.296 

0.200 

0.219 

Total  .        .       100.000      100.000      100.000  100.000 

Composition  referred  to  100  parts  of  the  solid  matters. 

Alkaline  lactates  and  sudorates    51.777        36.595        36.094  41.488 

Substances  insoluble  in  alcohol    48.225        63.405        63.906  58.512 


Total   .        .       100.000      100.000      100.000      100.000 

Proportion  of  alkali  (soda)  contained  in  100  parts  of  a  mixture  of 

lactates  and  sudorates. 
Alkali  (soda)         .        .        .      11.272        16.569        17.063        15.098 


*  The  figures  inscribed  in  this  column  a,  represent  the  sum  total  of 
those  comprised  in  the  previous  three  columns  ;  they  have  been  already 
quoted  in  column  vii  of  the  preceding  table. 
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At  the  close  of  his  memoir,  M  Favre  makes  the  following 
obgervatioiM. 

"  The  results  thus  obtained  appear  to  warrant  certain  con- 
clusions, which  are  these. 

"  I.  The  amount  of  perspiration  collected  during  the  second 
half  hour,  is  the  same  as  during  the  third ;  whilst  the  proportion 
collected  in  the  first  half  hour,  is,  relatively  speaking,  smaller : 
an  occurrence  by  no  means  surprising. 

"  2.  The  ratio  between  the  quantity  of  water  and  that  of 
the  solid  matters  does  not  sensibly  vary  at  these  different 
periods, 

"  3.  The  quantity  of  mineral  salts  contained  in  the  second 
portion  collected,  appears  to  be  a  mariinum.  The  proportion 
of  salts  to  the  organic  acids  contained  in  the  third  portion 
collected,  is  a  minimuvi. 

"  i.  On  examining  the  relative  proportion  of  the  salts,  of 
the  organic  acids,  and  of  the  salts  of  the  mineral  acids,  con- 
tained in  the  same  weight  of  solid  matter,  we  find,  that  in  the 
first  portion,  the  proportion  of  salts  of  the  organic  acids  pre- 
dominates considerably  over  that  of  the  mineral  salts;  the 
proportion  is  the  same  for  the  two  remaining  portions  collected. 

"  0.  The  proportion  of  true  alkali  contained  in  a  similar 
quantity  of  the  salts  of  the  organic  acids,  lb  decidedly  smaller 
in  the  first  than  in  the  succeeding  portions  ;  this  indicates  a 
larger  amount  of  sudoric  than  of  lactic  acid ;  the  equivalent  of 
sudoric  acid  being  about  double  that  of  lactic  acid. 

"  On  comparing  the  composition  of  the  cutaneous  perspiration 
with  that  of  the  urinary  secretion,  we  find,  that  the  predominat- 
ing mineral  substance  is,  in  both  cases,  sea  salt.  This  is  no 
longer  the  case  as  regards  the  sulphates,  which  are  much  more 
abundant  in  the  urine  than  in  the  perspiration,  where  traces 
only  of  their  existence  have  been  detected.  The  same  may  like- 
wise be  said  of  the  phosphates.  I'hese  conclusions  will  appear 
warranted  &om  the  following  comparison,  made  between  equal 
quantities  of  the  urine  and  perspiration  of  the  same  individual, 
simultaneously  collected.  The  amount  of  urine  pa.ssed  in  tlje 
twen^-toor  honrg  vMied  from  twenty-eight  to  fifty  ounceB. 
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In  ten  quarts  In  ten  na&rts 

of  perspiration.  of  urine. 

Gr.*  Or. 

Chlorides 34.639  67.018 

Sulphates 0.160  21.769 

Phosphates traces  5.381 

"  We  deem  it  not  nninteresting  to  follow  out  this  comparison 
between  the  perspiration  and  the  urine,  with  reference  to  the 
alkaline  salts  of  the  organic  acids. 

''The  subjoined  numbers  afford  the  elements  of  such  a 
comparison. 

In  ten  quarts  In  ton  quarts 

of  perspirallou.  of  uriue. 

Gr.  Gr. 

Alkalies  (represented  by  soda)       .      4.183  2.494 

Organic  matters    ....    22.920  139.650 

"  The  139  gr.  650  of  organic  matters  contained  in  the  urine, 
comprise  neither  the  urea  nor  the  uric  acid. 

"  The  ratio  between  the  mineral  salts  and  the  alkali  com- 
bined with  organic  acids  is,  in  the  perspiration,  ::  34.80  :  4.18, 
or,  ::  100  :  12.01,  whilst  in  the  urine  it  is,  ::  84.17  :  2.49,  or, 
::  100  :  2.95. 

''  It  is  evident,  that  comparisons  of  this  kind  can  only  be 
rendered  available,  by  comparing  the  relationship  existing 
between  the  different  constituents  of  the  urine,  with  those 
which  exist  between  the  same  constituents  of  the  perspiration. 
We  shall  not,  therefore,  lay  stress  upon  any  other  results  than 
such  as  may  be  derived  from  a  comparison  thus  instituted. 

"  The  preponderance  of  chloride  of  sodium  in  the  perspira- 
tion appears  clearly  demonstrated,  together  with  the  absence  of 
sulphates  and  phosphates,  as  compared  with  the  urine. 

"  On  summing  up  the  reflections  suggested  by  the  compara- 
tive composition  of  the  urine  and  of  the  perspiration,  it  may  be 
stated,  that  the  mineral  salts  are  not  indiscriminately  eliminated 
by  the  different  emunctories  of  the  economy. -f- 


♦  Grammes, 

t  "  It  would  undouhtedly  be  interesting  to  compare  the  quantity  of 
solid  material  eliminated  by  the  skin,  under  ordinary  circumstances, 
with  that  of  the  solid  matters  afforded  by  the  urine  in  a  similar  space  of 
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**  Ab  for  the  organic  matters  of  the  perspiration,  some  of 
them  may  likewise  be  fuand  in  the  urine;  one,  however, 
appears  peculiar  to  the  former;  all  these  substances  seem 
highly  oxygenized,  and  to  have  already  undergone  in  the  cir- 
culation a  considerable  d^ree  of  combustion,  siniilar,  in  a 
measure,  to  that  of  the  organic  matters  eliminated  by  the 
kidneys. 

''  It  is  needless  to  speak  of  the  interest  which  would  attach 
to  a  study  of  the  composition  of  the  cutaneous  perspiration  in 
different  individuals,  both  healthy  and  diseased.  We  have 
lately,  in  conjunction  with  iL  Andral,  undertaken  some  re- 
searches in  this  direction.  To  these,  however,  we  cannot  at 
present  refer. 

"  Conclimons. — To  sum  up,  then,  we  deem  it  possible  to 
draw  the  following  conclusions  &om  the  fEtcts  just  stated. 

"  1.  The  matters  of  the  perspiration  are  almost  entirely 
soluble  in  pure  water. 

"  2.  The  preponderating  mineral  ingredient  of  the  perspira- 
tion is  chloride  of  sodium,  as  had  been  already  stated. 

'*  3.  The  proportion  of  alkaUne  sulphates  is  extremely  small ; 
that  of  the  alkaline,  or  earthy  alkaline  phosphates,  is  almost 
nil. 

"4.  Analysis  clearly  demonstrates  the  existence  of  lactic 
acid,  in  the  form  of  alkaline  lactates,  as  had  been  stated,  but 
not  completely  proved,  by  elementary  analysis 

"  5.  The  experiments  related  in  this  memoir  indicate  the 
discovery,  in  the  perspiration,  of  a  new  nitrogen  acid,  sudoric 
acid,  which  is  found  in  combination  with  alkalies.  The 
formula  of  this  acid  resembles,  to  a  certain  extent,  that  of  uric 
acid,  which,  as  we  have  already  stated,  does  not  exist  in  the 
perspiratioa 


time,  such,  for  instance,  as  twenty-four  hours,  in  order  to  ascertain  how 
far  those  two  secreting  functions  are  complementary  for  the  expuUion 
of  a  certain  quantity  of  solid  matters ;  unfortunately  we  know  of  no 
means  by  which  to  render  comparable,  the  deductions  afforded  by  forcod 
perspirations,  with  those  furnished  by  ordinary  natural  sweating." 
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"  G.  It  would  appear,  moreover,  from  tlicsc  researches,  that 
urea  is  found  in  this  fluid ;  its  presence  there  had  not  been 
previously  recognized. 

"  7.  The  proportion  of  fatty  and  albuminous  matters,  in  the 
state  of  alkaline  albuminates,  is  extremely  small 

"8.  The  proportion  of  potash,  as  compared  with  that  of 
soda,  is,  relatively  speaking,  greater  in  the  salts  of  the  organic 
acids  than  in  the  mineral  salts  contained  in  the  perspiration. 

"  9.  The  perspiration  collected  from  the  same  individual,  on 
different  occasions,  presented  but  slight  variations  as  regards 
composition,  provided  that  the  amount  of  fluid  removed  was 
about  the  same  on  each  occasion. 

"  1 0.  When  the  perspiration  obtained  by  one  experiment  is 
divided  into  several  portions,  corresponding  with  equal  divi- 
sions of  the  time  during  which  such  experiment  has  lasted,  w(i 
find  certain  differences  in  the  relative  proportions  both  of  tlie 
mineral  salts  and  of  the  salts  of  the  organic  acids,  the  first  of 
these  being  most  abundant  during  the  latter  period  of  the 
experiment 

"11.  The  proportion  of  water  to  the  aggregate  of  solid 
matters  does  not  perceptibly  vary  during  the  course  of  a  single 
experiment/' 

Sect.  II. — Of  the  Perspiration  in  Disease. 

M.  Favre  is  at  present  engaged,  in  conjunction  with  M. 
Andral,  in  investigating  the  composition  of  the  cutaneous  ex- 
halation in  disease.  When  these  researches  shall  have  been 
published,  we  may,  perhaps,  be  enabled  to  discuss  this  subject, 
and  to  determine  the  value  of  chemical  analysis  in  relation  to 
the  morbid  conditions  of  the  perspiration. 

In  the  mean  time,  however,  we  deem  it  right  to  say  a  few 
words  concerning  the  investigations  that  have  hitherto  been 
made  in  this  direction. 

Piutti  (of  Elgersburg)  has  made  three  analjrses  of  perspira- 
tion, collected  under  the  following  circumstances. 
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Specific  giayity  of  the 
Water 

pet- 

er M>-  "Ou- 

1003.5 
995.5 

of  «,■.;  .uir.1- 

lEg  from  gout 

1004,0 
993.0 

1003.0 
994.0 

Chloride  of  sodium      . 

3.0 

4.0 

3.3 

0.6 
0.5 

0.8 
0.6 

1.1 
0.S 

Extractive  m&teers      . 

0.0 

1.6 

tncM 
0.5 

Simon  has,  likewise,  published  a  lengthened  dissertatj 
relative  to  the  perspiration  in  disease,  but  ho  has  given  l 
positive  results. 

We  shall  here  quote  a  few  of  his  observations. 

The  perspiration,  sometimes,  has  a  peculiar  odour.     In  j 
sons  affected  with  itch  it  often  resembles  that  of  must ;  \ 
syphilitic  patients  it  has  a  sweetish  smeU  ;   the  perspiraHi 
of  rheumatic  and  gouty  individuals  has  an  a<?iit  smell ; 
typhoid  fever  and  scurvy  it  has  a  putrid  odour ;  and  in  jaun- 
dice it  somewhat  resembles  that  of  musk     The  odour  of  the 
perspiration  in  scrofulous  persons  is  similar  to  that  of  » 
butter,  and  that  of  the  perspiration  in  intermittent  fever  i 
semblea  the  smell  of  bread  recently  baked. 

We  have  ourselves  never  perceived  anything  of  the  I 
and  such  assertions  would  aeora,  either  to  refer  to  paitic 
cases  that  have  been  generalized,  or  to  be  the  result  of  fe 
individual  perceptions  of  the  observer. 

According  to  Simon,  the  quantity  of  free  acid  (lactic  aoidw 
always  increased  in  the  perspiration  of  individuals  sofierj 
from  gout  or  rheumatism.     Sometimes  acetic  a£id  is  combiii 
with  lactic  acid  in  such  cases. 

Prout  discovered  acetic  acid  in  the  perspiration  of  a  patia 
Buffering  from  hectic  fever ;  and  in  that  of  another,  after  J 
attack  of  acut«  articular  rheumatism. 

According  to  Stark,  the  lactic  acid  of  the  perspiratiotUi 
increa.sed  iii  scrofula,  in  rachitis,  and  in  certain  cutanec 
diseases. 
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According  to  Anselmino,  the  same  acid  predominates  in 
females  when  incarcerated. 

The  ammonia  of  the  perspiration  augments  in  some  in- 
stances. 

Gout  is  said  by  Anselmino  to  produce  this  result 

Behrend  asserts  the  same  of  typhus  and  typhoid  fever.  It 
occurs  also,  according  to  Nauch^  in  nervous  diseasea 

Lastly,  Anselmino  states  that  in  certain  cases  of  gout  the 
salts  are  increased 


AOCIDEirrAL  MATTERS  FOUND  IN  THE  PERSPIRATION. 

Albumen. — This  principle  was  discovered  by  Anselmino,  in  a 
critical  perspiration  following  an  attack  of  acute  rheumatism. 
Stark  states,  that  it  may  be  likewise  found  in  typhoid  and 
hectic  fevers,  and  in  the  sweats  which  precede  deatL 

2.  Blood, — ^Blood  is  sometimes  met  with  in  the  perspiration. 
Voigtel  noticed  a  bloody  sweat  upon  the  arm  of  a  young  man 
after  violent  muscular  exertion.  In  scurvy,  simple  typhus,  and 
typhus  icterodes,  it  is  stated,  that  bloody  sweats  have  some- 
times been  observed 

Bilin  and  biliphoein  have  been  found  in  the  perspiration  of 
individuals  suflfering  from  jaundice.  According  to  Behrend,  in 
the  fever  which  he  designates  putrid  bilious  fever  (typhoid 
fever  with  bilious  symptoms,  or  bilious  remittent),  biliary 
pigment  is  found  in  the  perspiration. 

4.  Several  observers  have  discovered  a  blue  colouring  mat- 
ter in  the  perspiration :  Landerer,  in  that  from  the  axilla ; 
Bleifiiss,  in  that  of  the  foot ;  Michel,  in  an  hysterical  female, 
and  in  a  hypochondrical  male ;  Billard,  in  the  perspiration 
from  the  upper  part  of  the  carpus  of  a  young  girL 

5.  Uric  acid. — Stark  found  uric  acid  in  the  perspiration  of 
rheumatic  patients ;  and  Wolff,  urate  of  soda  in  that  of  gouty 
individuals. 

Fat  has  been  found  in  the  perspiration  of  those  labouring 
under  hectic  fever. 
Matters  entirely  foreign  to  the  organism  may  sometimes  be 
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met  with  in  the  perspiration.  Landerer  discovered  sulphate  of 
quinine  in  that  of  patients  who  were  taking  krge  doses  of 
this  medicine.  Sulphur,  mercury,  iodine,  iodide  of  potassium, 
assafcBtida,  garlic,  saffron,  olive  oil,  rhubarb,  indigo,  Prussiaii 
blue,  and  copper,  have  likewise  been  detected  (Stark). 
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CHAPTER   V. 

CHANGES    OCCURRING    IN    THE    SOLID    PARTS 

OF    THE    ORGANISM. 


In  this  chapter  we  shall  examine  the  normal  composition  of 
some  of  the  tissues,  and  conclude  with  a  short  exposition  of 
certain  pathological  results,  which,  although  still  very  incom- 
plete, are  nevertheless  all  that  science  possesses  relative  to  the 
subject  in  question. 


ARTICLE    I. 


OF  BONK 


The  normal  composition  of  bone  is  a  point  of  considerable 
interest  It  serves,  in  fact,  as  a  starting  point  for  the  study  of 
those  numerous  changes  which  may  occur  in  this  tissue. 

According  to  Berzelius,  the  following  is  the  composition  of 
bone,  in  the  human  subject : 

Phosphate  of  lime 51.04 

Fluoride  of  calcium 2.00 

Carbonate  of  lime 11.30 

Phosphate  of  magnesia 1.16 

Soda,  with  a  little  chloride  of  sodium          .        .  1.20 

Cartilage 37.17 

Vessels 1.13 

Thomson  has  given  the  following  analysis  of  a  human  femur: 


Phosphate  of  lime 

Carbonate  of  lime 

Magnesia 

Soda 

Potash 

Cartilage 


1. 

43.67 

14.00 

0.49 

2.00 

0.06 

39.12 


2. 

61.12 

9.77 

0.63 

0.59 

traces 

35.93 
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Marchand  has  given  the  following  analysts  of  the  compN 
Bubstanee  of  the  femur,  in  a  man  thirty  years  of  age  : 

Baaic  pliospbftte  of  lime Ci.211 

Fluoride  of  calcium 1,00 

Carbonate  of  limo II'.SI 

Phosphate  of  magnesU l.Ofi 

Sodn 0,92 

Chloride  of  aodium 0.25 

Cartilage  insoluble  in  hydrochloric  aciJ       .         .         fi7.S3 

Cartilage  soluble  in  ditto /i.OS 

VesseiB 1,01 

Peroxide  of  iron  and  moiigitnoEe,  and  loss   .         .  1.05 

Valentin  has  published  the  four  following  analyses : 


Baalc  phosphate  of  Umc 
Carhonatu  i>f  lime  . 
Fhospbato  of  mnguesia 
Chloride  of  aodium 
Carbonate  of  soda  . 
Cartilage,  vessels,  cU.     . 


62.930 

7.666 
0.254 
0.011 
0.204 
38.020 


49.019 
7.S60 
1.642 
0.441 
0.076 

41.160 


girl. 

37.012 

6.038 
0.874 
0,664 1 
1.331^ 
65.180 


Lelimann  has  aUo  published  some  important  analyses  t 
human  bone, 
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The  mean  composition  of  human  bone,  as  deduced  from 
fifty-four  analyses  made  by  diflTerent  experimenters,  may  be 
represented  as  follows : 


Phosphate  of  lime 
Phosphate  of  magnesia 
Carbonate  of  lime 
Fat       .        .        . 
Soda  and  salts  of  soda 
Cartilage 


54.07  \ 
1.20 
7.40 
1.35 
0.93 

35.06  ^ 


100.00 


The  chemical  composition  of  healthy  bone  being  perfectly 
established,  we  shall  proceed  to  consider  the  modifications 
which  may  occur  in  disease. 


Sect.  I. — Ostco-Malacia. 

M.  Beylard,  author  of  a  thesis  on  rachitis,  fragilitas  ossium, 
and  ostco-malacia,  has  treated  of  the  analysis  of  diseased  bone. 
He  knew  but  little,  however,  of  the  works  of  (German  authors, 
and  had  probably  not  consulted  the  excellent  treatise  of  Simon ; 
for  the  researches  of  Eees  are  the  only  ones  of  which  he  makes 
mention. 

According  to  Rees,  the  different  bones  of  the  skeleton  do  not 
contain  in  health  the  same  proportion  of  calcareous  salts  and 
organic  matters.  It  is,  consequently,  difficult  to  determine 
with  accuracy,  the  changes  which  take  place  in  softened 
bone. 

The  following  are,  according  to  this  author,  the  comparative 
results  of  an  analysis  of  a  fibula,  a  rib,  and  a  vertebra,  taken 
from  an  individual  suffering  from  osteo-malacia. 


Htialihy  bono. 

/ ^ ^ 

Earthy               Orp^auic 
iimltcrs.             mutters. 

Softened  booc. 

1—    -^ 

Earthy 
matters. 

Organic 
matters. 

Fibula 

G0.02 

39.98 

32.50 

67.60 

Uibs     . 

.        54.41) 

42.51 

30.00 

70,00 

Vertebraj 

57.42 

42.58 

20.13 

73.87 

The  two  following  analyses  of  softened  bone  arc  due,  the  one 
ii)  Bostuck,  the  other  to  Praisch. 
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Boatook.  ProMob. 

—  ^ ' X 

Dorsal  Donml                Riba. 

vertebra.  Tertebrn.              -mos. 

Cartilage      ....  79.96  74.64  49.77 

Phosphate  of  lime         .        .  13.60  13.25  33.66 

Phosphate  of  magnesia         .  0.82 

Carbonate  of  lime          .        .  1.13  5.55  4.60 

Sulphate  of  lime  and  phos-j  ^^^  ^^  ^^ 

phate  of  soda  .        .        . ) 

Fat 5.26  11.63 

Solly  has  given  the  following  analysis  of  the  medullary 
membrane  and  osseous  substance  of  an  individual  affected  with 
osteo-malacia. 

Medullary  Osseous 

matter.  matter. 

Animal  matter 24.78  18.75 

Calcareous  phosphates     .        .        .        .  1.83  29.17 

Water 73.39  52.08 

M.  Barruely  jun.,  found  18  parts  of  earthy  salts  and  82  of 
organic  matter,  in  100  parts  of  bone  affected  with  osteo- 
malacia. The  bones  of  the  fore-arm,  which  were  less  softened, 
afforded  29  of  salts  and  71  of  organized  matter,  per  cent. 

Dr.  Buisson,  in  a  thesis  published  in  1851,  gives  the  follow- 
ing analysis  of  the  inferior  extremity  of  the  femur  of  a  female 
suffering  from  osteo-malacia.  She  was  thirty-eight  years  of  ag^ 
and  her  bones  had  been  fractured  more  than  eighty  time& 

Cartilage 54.3750 

Phosphates 39.1625 

Carbonates 6.4725 

These  analyses,  says  the  author,  prove  that  the  same  results 
are  obtained,  whether  the  bones  be  softer  or  more  fragile  than 
in  healtL  In  all  cases,  there  is  a  considerable  decrease  of  the 
earthy  matter,  and  a  proportionate  increase  of  the  organic 
matter. 

The  subjoined  analyses  are  quoted  from  the  treatise  of 
Simon: 

Boguer  has  given  the  following  analyses  of  four  bones  be- 
longing to  a  man  affected  with  osteo-malacia. 
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Phosphate  of  lime    . 
Carbonate  of  lime    . 
Phosphate  of  magnesia 
Cartilage  and  vessels 
Soda,  iron^  and  loss  . 


8capnla. 

26.92 
0.98 
6.40 

65.85 
0.85 


RadiuB. 

28.11 
1.07 
6.35 

63.42 
1.05 


Femnr. 
23.50 

0.97 

6.07 

69.77 

0.69 


PatellA. 

23.23 
0.94 
6.03 

70.60 
0.64 


Sagsky  gives  the  following  analysis  of  a  rib  similarly  af- 
fected : 


Phosphate  of  lime  and  magnesia 
Other  salts  .... 

Cartilage,  vessels,  and  fat  . 


17.48 

6.32 

76.20 


Lehmann,  after  removing  all  the  adipose  matter,  obtained 
the  following  results  in  three  cases  of  osteo-malacia  : 


Phosphate  of  lime 
Other  salts 
Cartilage     . 


36.863 

4.968 

58.169 


31.718 

7.913 

60.369 


35.871 

5.684 

58.445 


Lehmann  has,  likewise,  given  the  results  of  analysis  in  two 
individuals  forty  years  of  age,  suflTering  from  osteo-malacia. 


1. 

9. 

Femur. 

Bib. 

Femur. 

nib. 

Phosphate  of  lime    . 

.     17.56 

21.02 

18.83 

19.14 

Carhonate  of  lime     . 

.       3.04 

3.27 

3.83 

4.08 

Phosphate  of  magnesia 

.      0.23 

0.44 

0.54 

0.60 

Soluble  salts     . 

.      0.37 

0.63 

0.43 

0.41 

Cartilage 

.    48.83 

50.48 

41.54 

42.43 

Fat           ... 

.     29.18 

23.13 

34.15 

32.65 

Von  Bibra  has  given  three  analyses  of  bone  in  eases  of  osteo- 
malacia. The  first  refers  to  the  tibia  of  a  woman,  seventy-five 
years  of  age ;  the  second  to  the  femur  of  a  woman,  eighty-three 
years  of  age  ;  and  the  third  to  the  femur  of  a  man,  sixty  years 
of  aga 

Phosphate  of  lime,  with  a  little) 
fluoride  of  calcium        .        .  J 
Carhonate  of  lime 
Phosphate  of  magnesia 
Salts 

Cartilage    . 
Fat    . 


1. 

3. 

8. 

55.01 

46.79 

53.25 

4.04 

6.37 

7.49 

2.01 

1.20 

1.22 

0.31 

1.37    . 

1.35 

29.17 

30.99 

32.54 

8.56 

13.28 

4.15 

Vi-rtebra;. 

IkUdiufl. 

Femur. 

Stonmm. 

12.56 

15.11 

14.78 

21.35 

0.92 

0.78 

0.80 

0.72 

3.20 

3.15 

300 

a7o 

0.98 

1.00 

1.02 

1.68 

1.00 

1.20 

1.00 

2.01 

75.22 

71.26 

72.00 

61.20 

6.12 

7.50 

7.20 

9.34 
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The  following  analysis  of  the  bones  of  a  child  affected  with 
osteo-malacia^  was  made  by  Marchand  : 

Phosphate  of  lime   . 
Phosphate  of  magnesia    . 
Carhonate  of  lime    . 
Sulphate  of  lime  and  of  soda  . 
Fluoride  of  calcium,  chloride) 
of  sodium,  iron,  and  loss    .  > 
Cartilage         .... 
Fat         ..... 

These  results  are  all  identical :  they  enable  us  to  state  ge- 
nerally, the  nature  of  those  changes  which  the  bones  undergo, 
in  the  disease  termed  ostco-malacia.     They  are  as  follows : 

a.  Considerable  decrease  in  the  proportion  of  phosphate  of 
lime; 

b.  Proportionate  increase  of  the  cartilaginous  matter ; 

c.  Increased  proportion  of  fatty  matter :  this  increase  may 
sometimes  be  very  considerable. 

Sect.  II. — Rachitis. 

MM.  Pelouze  and  Premy  have  given  two  complete  analyses 
of  rickety  bone,  in  their  Treatise  on  Chemistry.  In  some 
bones,  the  decrease  of  calcareous  matters  was  even  grcat<*r  than 
in  individuals  suffering  from  osteo-malacia. 

The  following  are  the  analyses  made  by  the  above  chemists: 


Cartilage 

79.76 

74.64 

49.77 

65.85 

63.42 

69.77 

70.60 

Phosphate  of  lime  . 

13.60 

13.25 

33.60 

26.92 

28.11 

23.50 

23.23 

„     of  magnesia 

0.82 

... 

•  •  « 

0.98 

1.07 

0.97 

0.94 

Carbonate  of  lime  . 

1.13 

6.95 

4.60 

6.40 

6.36 

6.07 

6.03 

Sulphates  of   soda) 
and  lime     . 

4.60 

0.90 

0.40 

••• 

... 

■  •  • 

«  •  • 

Fatty  matter 

«  •  • 

5.26 

•  •  ■ 

11.63 

• .  • 

•  •  • 

•  •  • 

Soda,      iron,      and 
manganese  . 

•  «  • 

•  a  ■ 

•  •  • 

0.86 

1.05 

0.69 

0.64 

The  following  analysis  of  the  bones  of  a  rickety  child  is 
given  by  Marchand : 
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Vertebne. 

Rft^lns. 

Femnr. 

Btomani 

Cartilage          .        .        .    76.22 

71.26 

72.20 

61.20 

Fat 6.12 

7.60 

7.20 

0.34 

Phosphate  of  lime    .        .     12.56 

15.11 

14.78 

21.35 

Phosphate  of  magnesia     .      0.92 

0.78 

0.80 

0.72 

Carbonate  of  lime     .        .      3.20 

3.16 

3.00 

3.70 

Sulphates  of  soda  and  lime     0.98 

1.00 

1.02 

1.68 

Fluoride  of  calcium,  sea)    ^  qq 
salt,  iron,  loss      .        . )      * 

1^0 

1.00 

2.01 

Here,  again,  it  is  the  same  constituent  which  undergoes  a 
modification.  The  calcareous  salts,  and  especially  the  phos- 
phate of  lime,  are  greatly  diminished  in  quantity,  while  the 
proportion  between  the  organic  and  inorganic  matters  is  pre- 
cisely the  inverse  of  what  it  is  in  health. 

Lehmann,  having  analyzed  the  tissues  of  three  rickety 
children,  obtained  the  following  results : 


Phosphate  of  lime    . 

Carbonate  of  lime     . 

Phosphate  of  magnesia 

Chloride  of  sodium  . 

Soda 

Cartilage 

Fat  . 


1. 

2. 

3. 

32.04 

26.94 

28.13 

4.01 

4.88 

3.76 

0.98 

0.81 

0.87 

0.21 

0.27 

0.28 

0.54 

0.81 

0.73 

64.14 

60.14 

68.77 

6.84 

6.22 

6.94 

Bagzky  gives  the  following  analysis  of  the  scapula  and 
humerus  of  a  rickety  child. 

Phosphate  of  lime  and  magnesia        ....  15.60 

Carbonate  of  lime 2.66 

Soluble  salts 0.62 

Cartilage,  vessels,  and  fat 81.12 

Von  Bibra  analyzed  the  ulna  of  a  rickety  child  six  years  of 
age,  thus : 

Phosphate  of  lime,  with  a  little  fluoride  of  calcium   .  47.83 

Carbonate  of  lime 7.42 

Phosphate  of  magnesia 1.23 

Salts  ....                1.82 

Cartilage 36.61 

Fat     ..........  6.09 
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The  analysis,  therefore,  of  bones  afTected  with  nw:hitia,  affoi 
the  following  pathological  reaulla : 

a.  Decrease  of  the  phosphate  of  lime ; 
i.   Increase  of  the  cartilages ; 
c.    Increase  of  the  adipose  matter. 
These  modiScationa  require  to  be  taken  into  serious  con- 
aderation  in  the  treatment  of  racliitis. 

Sect.  lit. — Caries, 

We  are  indebted  to  Valentin  and  Von  Bibra  for  some  ii 
portant  analyses  of  canons  bone,  which  we  here  subjoin. 
Analyses   of  Valtnlin. 


Phoapliiite  of  lime  , 
Carbunatc  of  lime  . 
Phosphate  of  magno^i: 
Cliloride  of  sodium 
Catboniito  of  soda  , 
Organio  matters 


34.383 
fi.C36 
1.182 


/3.1JJ7 
lo,lt8 
C4.830 


0.424 
P.C47 
64.3!I(S 
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An  examination  of  the  above  analyses  enables  us  to  draw 
some  conclusions,  which  may  prove  sei'viceable  in  the  treat- 
They  ebew  that  in  tMa  diseaae  there  ia :- 
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1.  Marked  decrease  in  the  proportion  of  phosphate  of  lime  ; 

2.  An  occasional  slight  increase  of  the  carbonate  of  lime  ; 

3.  No  change  in  the  phosphate  of  magnesia  and  soluble  salts  ; 

4.  Normal  proportion  of  cartilage,  the  texture  of  which  is 
altered ; 

5.  A  frequent  and  considerable  increase  of  adipose  matter. 

Sect.  IV. — Necrosis. 

Von  Bibra  has  analyzed  the  necrosed  phalanges  of  a  man, 
between  forty  and  fifty  years  of  age,  with  the  following  results : 

Phosphate  of  lime  and  fluoride  of  calcium  72.63 

Carbonate  of  lime 4.03 

Phosphate  of  magnesia 1.93 

Salts 0.61 

Cartilage 19.58 

Fat 1.22 

In  two  portions  of  necrosed  bone,  occurring  after  fracture, 
the  same  chemist  found  : 

1.  2. 

Organic  matters 38.87  31.58 

Inorganic  matters        ....    60.77  67.33 

Fat 1.36  1.09 

From  these  few  analyses,  we  may  admit  the  probability  of 
there  being,  in  necrosis,  a  slight  diminution  of  the  cartilaginous 
substance,  and  an  increase  of  the  calcareous  salts,  the  adipose 
matter  remaining  unchanged. 

8eot.  y. — Tophaceous  Deposits  in  Bone. 

Marchand  has  published  the  two  following  analyses  of  topha- 
ceous matters  developed  in  the  upper  part  of  the  femur  and  in 
the  bones  of  the  fore-arm,  after  an  attack  of  chronic  arthritis : 

Femur.      lUdios  and  ulna. 

Phosphate  of  lime        ....    42.12  43.18 

Carbonate  of  lime        ....      8.24  8.50 

Phosphate  of  magnesia                               1.01  0.99 

Animal  matter 46.32  45.96 

Fluoride  of  calcium,  soda,  chloride  of )     o  <>,  ,  »,- 
iodium,  and  lofs     ....)' 

.33 
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Lehmann  has  likewise  analyzed  the  bones  of  three  persons 
affected  with  chronic  gout,  and  whose  ages  varied  from  fortj 

to  fifty  years : 

1.  1.  ». 

Pboaph&te  of  lime 
CarboDate  of  lime 
PtkOBphato  of  m&gDCsia 

Soluble  salts  .      S.93  2.03  1.82 

Cartilage  .         ,         .     36.14  38.26  40.03 

Fat 12.11  1337  fl.15 

We  Bee  that  in  these  cases  there  was : 

a.  Decrease  of  the  phosphate  of  lime  ; 

b.  Increase  of  the  carbonate  of  lime  ; 

c.  Great  increase  of  the  adipose  matter. 


Sect.  VI. — Of  the  Tophaceous  Concretions  of  Gout. 

We  deem  it  proper  to  quote  here,  the  analyses  that  have  been 
made  of  the  tophaceous  concretions  of  gout,  developed  in  the 
joints. 

Properly  speaking,  the  subject  should  find  its  place  under 
the  sixth  chapter,  in  which  we  treat  of  newly  formed  organic 
products,  and  it  is  only  on  account  of  the  resemblance  of  these 
concretions  to  the  deposits  previously  mentioned,  that  we 
allude  to  them  here. 

It  is  generally  admitted,  that  the  gouty  concretions  which 
arc  so  frequently  found  In  the  joints  of  the  hands  and  feet, 
contain  urate  of  soda  in  combination  with  a  little  urate  of 
potash  and  lime,  chloride  of  sodium,  and  a  little  animal  matter. 

Wollaston  was  the  first  to  analyze  these  concretions. 

The  two  following  analyses,  due  to  Laugier  and  Wurzer, 
may  serve  to  give  an  idea  of  their  composition : 

Uric  acid 10.7  20.0 

Soda lfi.7  20.0 

Lime S3  10.0 

Chloride  of  sodium           ....  irt.7  18.0 

Animal  matter 16.7  19.5 

Chloride  of  potas.tium 2.S 

Water 8.3  10.3 

Loss 18.C 
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Pauquy  and  Bor  found  gouty  concretions  to  contain  urate  of 
soda — ^urate  of  lime — an  albuminous  substance,  but  no  chloride 
of  sodium. 

Marchand  has  given  the  following  analysis  of  a  gouty  con- 
cretion found  in  the  femoral  articulation. 

Urate  of  soda 34.20 

Urate  of  lime 2.12 

Carbonate  of  ammonia 7.86 

Chloride  of  sodium 14.12 

Water 6.80 

Animal  matter 32.53 

Analj/sis  of  a  gouty  concretion  found  in  the  metacarpus  of  a  many 

twenty-two  years  of  age.    (Lehmann.) 

Urate  of  soda 52.12 

Urate  of  lime 1.25 

Chloride  of  sodium 9.84 

Phosphate  of  lime 4.32 

Cellular  tissue 28.49 

Water  and  loss 3.88 

Analysis  of  a  gouty  concretion  by  Lheritier. 

Urates  of  ammonia,  soda,  and  lime       .  49.0 

Phosphate  of  lime 42.0 

Organic  matter  and  water 9.0 

8«CT.  VII. — Exostosis. 

M.  Lassaigne  has  given  the  following  analysis  of  three  por- 
tions of  the  same  bone,  in  order  to  ascertain  the  differences 
which  may  exist  between  healthy  bone,  the  exostosis,  and  the 
portion  of  thickened  bone  upon  which  it  is  developed. 

Phosphate  of  lime           .        .  36.3  41.6  30.0 

Carhonate  of  lime  .        .        .  6.5  8.2  14.0 

Soluble  salts  ....  14.2  8.6  10.0 

Organic  matter       .         .         .  43.0  41.6  46.0 

Here  the  results  are : 

a.  Increased  proportion  of  the  organic  matters. 

b.  Proportion  of  carbonate  of  lime  almost  doubled. 

c.  Decrease  of  the  phosphate  of  lime. 

33  « 
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Sect.  VIIL — Callosities. 

M.  Lassaigne  has  analyzed  the  external  and  internal  iK)rtions 
of  a  large  callosity,  with  the  following  results : 

External  Internal 

portion.  portion. 

Phosphate  of  lime 33.3  32.5 

Carbonate  of  lime 5.7  6.2 

Soluble  salts 11.3  12.8 

Animal  matter 50.0  48.5 


AETICLE  II. 

OF      THE      TEETH. 

In  the  teeth,  as  in  bone,  there  are  found  phosphate  and  car- 
bonate of  lime,  fluoride  of  calcium,  and  cartilage. 

The  teeth  are  covered  over  with  the  enamel,  whilst  upon  their 
roots  there  is  found  a  cortical  substance,  which  also  covers  the 
enamel  of  the  crown. 

Of  these  three  substances,  the  enamel,  the  bone,  and  the 
cortical  substance,  the  latter  contains  the  most  organic  matter. 

Cortical  substance,  as  analyzed  hy  Lassaigne. 

Organic  matter 42.18 

Phosphate  of  lime 63.84 

Carbonate  of  lime 3.98 

Analysis  of  the  osseotis  portion,  by  Berzditu. 

Cartilage  and  yesscls 28.0 

Phosphate  of  lime  and  fluoride  of  calcium           .  64.3 

Carbonate  of  lime 5.3 

Phosphate  of  magnesia 1.0 

Soda  and  chloride  of  sodium       .         .        .        .  1.1 

Pepys  found  the  same  substance  to  contain  : 

Cartilage 28.0 

Phosphate  of  lime 58.0 

Carbonate  of  lime 4.0 

Water  and  loss 10.0 
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An  analysis  of  the  teeth,  at  different  periods  of  life,  has  been 
made  by  Lassaigne.  From  his  researches  it  woidd  appear, 
that  the  proportion  of  phosphate  of  lime  gradually  increases, 
while  that  of  the  carbonate  of  lime  undergoes  a  corresponding 
decrease. 

Organic        Phosphate     Carbonate 
matter.  of  lime.         of  lime. 

Tooth  of  a  child,  one  day  old  .        .  36.00  61.00  14.00 

„      of  a  child,  six  years  old         .  28.57  60.01  11.42 

„      of  an  adult    ....  29.00  61.00  10.00 

„      of  a  man,  eighty-one  years  old  33.00  66.00  1.00 

We  quote  from  Berzelius,  the  following  analysis  of  the 
enamel  of  a  human  tooth : 

Phosphate  of  lime  and  fluoride  of  calcium  .        .        .  88.6 

Carbonate  of  lime 8.0 

Phosphate  of  magnesia 1.6 

Membrane,  alkali,  and  water 2.0 

The  following  analysis  of  human  teeth  is  by  Von  Bibra : 

Molar  tooth  of  a  woman,        Molar  tooth  of  an 
25  years  of  age.  adult  male. 

/■ ^ ^    / ^ \ 

Enamel.     Bony  parts.     Enamel.     Bony  parts. 

Phosphate  of  lime,  with  a  |  g^  ^3  ^^  54  gg  93  66.72 

little  fluoride  of  calcium ) 

Carbonate  of  lime    .        .  8.88  7.97  4.37  3.36 

Phosphate  of  magnesia    .  2.66  2.49  1.34  1.08 

Salts        ....  0.97  1.00  0.88  0.83 

Cartilage          .                 .  6.97  20.42  3.39  27.61 

Fat          ....  a  trace  0.68  0.20  0.40 


ARTICLE    III. 

OF   GABTILAGK 

We  possess  a  few  analyses  of  healthy  cartilage;  but  we 
know  of  no  researches  hitherto  published  respecting  this  tissue 
when  diseased. 

The  following  analyses,  quoted  from  the  essay  of  Von  Bibra, 
may  suflSce  to  shew  the  composition  of  healthy  cartilage. 
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Anatgiii  of  100  parta  «f  ineineraUd  eartUage. 


Phosphate  of  lime 

20.88 

SI  .33         fi 

Sulphate  of  lime 

cess 

48.68        B2 

Phosphate  of  magnem 

a     9.HB 

8.88           0 

Sulphate  of  soda 

9.21 

10.93          1 

Phosphate  of  Md» 

traces 

3.00 

Carbonate  of  eoda 

traces 

traces 

Chloride  of  aodi  am 

0.37 

7.18 

OarbotULte  of  Ume 

ARTICLE     IV 

OF    THE    HAIR. 

The  hair  has  been  analyzed  by  Scherer  and  Van  Laer. 

On  treating  hair  with  alcohol,  sether,  and  water,  we  obta 
margarine — margaric  acid,  oleine — a  brown  substance,  i 
in  water,  chlorides  of  potassium  and  sodium,  and  I 
ammonia. 

The  following  is,  according  to  Van  Laer,  the  compodtimt  ^ 
the  organic  matters  of  hair. 


Brawn  or  chesout  haii 
Ditto  ditto 

Ditto  ditto 

BUck  hair 
Ditto 

B«dhair 
Ditto 
Ditto 

Qrey  hair 
lUtte 


0.64 


0,17 


Tlie  aolnblo  jmrtion  was  found  to  be  composed  of  cbloi 
of  smiium,  sulphate  of  lime,  and  sulphate  of  magnesia. 
iuaoluble  constitueutis  wtru  phosphate  of  lime  and  silica. 
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ARTICLE  V. 

OF  THE  BRAIN,   SPINAL  CORD,   AND  NERVEa 

Hitherto,  the  chemical  analysis  of  these  tissues  has  thrown 
no  light  upon  the  functions  of  the  nervous  system. 

According  to  M.  Couerbe,  the  cerebral  substance  contains 
five  diflferent  species  of  fat,  which  are  : 

1.  Cholesterine ; 

2.  Eleencephole ; 

3.  Cerebrote; 

4.  Stearoconote ; 

5.  Cephalote. 

The  results  obtained  by  it  Fremy  are  now  genei^ally  ac- 
cepted.    This  chemist  found  in  the  cerebral  mass : 

1.  Albumen; 

2.  Cholesterine. 

Two  distinct  acids,  each  containing  phosphorus,  viz. : 

3.  Cerebric  acid ; 

4.  Oleo-phosphoiic  acid ; 

5.  Traces    of   oleine,   margarine,    oleic    and    margaric 
acida 

These  four  organic  acids  exist  in  combination  with 
soda. 

The  fatty  matters  are  almost  exclusively  found  in  the  white 
substance  of  the  brain. 

M.  Fremy  has,  likewise,  discovered  certain  acids  in  the  spinal 
marrow  and  nerves. 

The  proportion  of  water  existing  in  the  cerebral  substance  is 
considerable.  The  mean  being,  according  to  M.  Fremy,  88  per 
cent ;  and  according  to  others,  80  per  cent 

The  same  chemist  asserts,  that  the  12  per  cent  of  solids 
contain  7  per  cent  of  albuminous  matters,  insoluble  in  alchohol, 
sether,  and  water,  together  with  5  per  cent  of  the  dififerent  fats 
and  their  compounds. 

Wc  subjoin  a  few  analyses 
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Ana!r/iU  of  31.  DcnU: 

Itnliiof*  BnlDora 

90  ]:«n  of  >g*.  K  jtmm  at  tass. 

Water 78.00  76.06 

Albumen 7.30  7.80 

PUosphuTettcd  i'at 1S.40  13.10 

Extravtivu  mutter  and  salts                               1.40  SJSO 

Vauquelin  found  the  composition  of  liaman  brain  to  be  as 

follows : 

Water 70.00 

Albumen 7.00 

Fat 6.23 

Phosphorus 1.80 

Extractive  matter 2.12 

AciJa,  bases,  aud  eulphur  ■ 6.12 

Analj/aci  made  %  Laiauipu:  vpon  (/«■  brain  of  «n  ituaiie  perton  : 
Con  Ira]  niid 

Water 77.0  85.0  73.0 

Albumen ».6  7.9  9.U 

Colourless  fat     .                  .         .  7.2  1.0  13.9 

lt.;d  fat 3.1  3.7  0.0 

Extractive  matter,   lactic   acid,!  ^y  j  j  j  „ 

und  salts  .  .) 

I'liosphatc  of  lime  and  magneiiia,  1  i  i  i  g  i  ■> 

aud  peroxide  of  iron        .         .  [ 

M.  Llieriticr  lias  given  the  following  table,  relative  to  the 
composition  of  the  biuiii.  Each  figure  stAuds  as  the  mean  of 
»ix  aiialyaea 

ct.lMrcn.  ViMUliB.  A<]ult».  Aci'il  persi>i».  IJInliL 

Water       .                  .     Hi.lU  74.2(i  73.51         73.65  70.i»3 

Albumen          .        .      7,W)  10.20  0.40          e.«5  0.40 

tat           .         .         .       3.4.1  5.30  CIO           4.32  B.OO 

OsmiiKome  and  salts       5.!)(i  8.50  10.10        13.18  14.82 

Pboaphorus     .        .      0.80  1.G5  l.SO          1.00  0.8S 

Accunliiig  to  Vauquelin,  the  luednlla  oblongata  and  spinal 
cord  contain  tlie  same  elements  as  the  brain,  with  the  excep- 
tion of  a  larger  proportion  of  fat  and  a  smaller  amouut  of  albu- 
tiiiit,  extractive  mattiT  and  water. 
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M.  Lheritier  found  the  spinal  cord  of  an  adult  to  be  thus 
constituted : 

Water 71.05 

Albumen 7.30 

Fat 8.25 

Osmazome 11.50 

Phosphorus 1.90 

According  to  the  same  chemist,  the  nerves  contain  a  larger 
proportion  of  albumen  and  soft  fat,  but  less  solid  fat  than  the 
brain. 


ARTICLE  VI. 

OP  THE  CRYSTALLINE  LENS  AND  HUMOURS  OF  THE  EYE. 

The  crystalline  lens  is  insoluble  in  boiling  water,  alcohol,  and 
acids.  It  is  composed  of  a  distinct  substance,  somewhat  resem- 
bling homy  tissue.  The  membrane  of  Demours  (the  third 
layer  of  the  cornea)  possesses  similar  propertiea 

The  specific  gravity  of  the  crystalline  lens  is  1.079  (Chenevix). 
It  is  more  resistant  in  proportion  to  the  age  of  the  individual 
(Simon). 

Berzelius  has  given  the  following  analysis  of  the  crystalline 
lens: 

Water 58.00 

Compounds  of  protein 35.90 

Alcoholic  extract  and  salts          ....  2.40 

Aqueous  extract,  with  traces  of  salts           .  1.30 

Membranous  cells 2.40 

According  to  Lassaigne  and  Wurzer,  the  opacity  of  cataract 
is  due  to  an  excess  of  phosphate  of  lime. 

Simon  asks  whether  this  opacity  be  not  dependent  upon  the 
presence  of  a  free  acid,  possessing  the  power  of  coagulating 
the  compounds  of  protein. 

We  thus  see,  that  science  is  still  much  in  arrear  as  regards 
our  knowledge  of  the  chemical  composition  of  either  the  healthy 
or  opaque  crystalline  lens. 
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Of  the  Vitreous  Humour. — ^The  fluid  obtamed  from  the 
membranes  by  expression,  when  evaporated  to  dryness  gave 
0.16  per  cent  of  colourless  residuum,  containing  a  certain 
quantity  of  chloride  of  sodium. 

According  to  Berzelius,  the  composition  of  this  fluid  is  as 
follows  : 

Water 98.40 

Albumen 0.16 

Chloride  of  sodium,  with  a  little  extractive  matter  1.42 

A  substance  soluble  in  water       ....  0.02 

Of  die  Aqueous  Humour, — ^This  humour  was  analyzed  by 
Berzelius  with  the  following  results  : 

Water 98.10 

Albumen traces 

Chloride  of  sodium,  with  a  little  alcoholic  extract  1.15 

Extractive  matter,  soluble  only  in  water     .        .  0.75 

ARTICLE    VII. 

OP  THE  LIVER 

The  analyses  that  have  been  hitherto  made  of  the  liyer,  as 
well  as  of  other  glands,  are  in  general  defective  ;  as  it  is  im- 
possible entirely  to  isolate  the  vessels,  nerves,  and  cellular 
tissue  which  enter  into  their  formation,  from  the  blood  with 
which  they  are  to  a  certain  extent  infiltrated. 

Frommherz  and  Gugert  found  the  liver  to  be  thus  con- 
stituted : 

Water 61.79 

Solid  residuum 38.21 

100  solid  parts  were  composed  of  28.72  per  cent  of  insolu- 
ble matters,  and  71.28  of  soluble  matter& 

100  parts,  when  burnt,  afforded  2.634  of  salts,  viz.,  chloride 
of  sodium,  phosphate,  and  a  little  carbonate  of  lime,  phosphate 
of  potash,  and  traces  of  peroxide  of  iron. 

Frierich  has  published  the  two  following  analyses  of  £Ettty 
liver : 
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1.  9. 

Water 73.09  80.20 

Solid  constituents     ....  26.91  19.80 

Fat,    containing    phosphorus    and)  1796  oon 
cholesterine        ...        .J 

Albumen 3.67  3.50 

Vessels  and  hepatic  cells          .        .  4.00  3.60 

Aqueous  extract       ....  0.48  7.00 

Alcoholic  extract     .        .        .        .  ]  .50  3.50 

M.  Boudet  has  also  analysed  f&tty  liver.     We  shall  place  this 
analysis  in  juxta-position  with  that  of  the  healthy  organ. 

FaUy  Healthy 

liver.  liver. 

Water 55.15  76.39 

Solid  constituents    ....  44.85  23.61 

Animalmatter,  dried  at  212^  13.32  21.00 

Saponifiable  fat        ....  30.20  1.60 

Cholesterine 1.33  0.17 
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CHAPTER  VI. 

ORGANIC    PRODUCTS    OF    NEW    FORMATION. 


We  shall  consider  in  tHs  chapter,  the  chemical  properties  of 
pus,  tubercle,  and  cancer. 

We  are  aware  of  the  difficulties  which  enrround  the  subject, 
and  shall  consider  ourselves  fortunate,  should  oor  labours 
throw  any  light  upon  this  department  of  science,  hitherto  so 
little  advanced  ;  aud  more  especially,  should  they  induce  some 
of  our  young  physic o-ehemista  to  enter  still  further  upon  a 
path  so  little  explored. 

ARTICLE    I. 


Pus  is  a  morbid  product,  which  can  only  be  developed  sub- 
sequent to,  or  as  a  consequence  of  acute  or  chronic  inSamma- 
tion.  True  pus,  indeed,  may  be  regarded  as  due  to  inflammation 
of  cellular  tissue,  whether  free,  or  interposed  between  the  fibres 
of  diiferont  oi^ans. 

It  is  this  product  which  we  shall  consider  in  the  present 
chapter,  exaniiiiin<;  in  succession  its  physical  and  chemical 
properties. 

Phi/aical  Prujyetties. — Pus  is  a  yellowish,  or  greenish  yellow 
liquid,  of  very  variable  consistence  and  density ;  it  is  composed 
of  a  fluid  to  which  the  name  sei-iim  of  pus  (liquor  puris)  may 
be  given,  and  of  numerous  corpuscles  floating  in  the  same; 
These  are  the  pus  globules. 

These  corpuscles  arc  of  a  tolerably  regular  spherical  form, more 
especially  when  the  pus  is  of  good  quality.     Their  diameter 
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varies  from  the  -^lo^h.  to  the  ^o  o*l^  ^^  *  ^^^^  J  ^^^7  rarely  attain 
the  3^0^^*  ^^d  ^^^11  more  rarely  do  they  fall  below  the  too^^  ^^ 
a  line.     Of  the  cause  of  these  variations  we  know  nothing. 

The  pus  globules  are  sometimes  pale  and  transparent;  at 
others,  opaque  and  rugous.  This  latter  appearance  is  due  to 
the  presence  of  very  minute  granulations,  of  from  poVo^'^  ^ 
^J-jj^th  of  a  line  in  diameter. 

When  isolated,  they  are  colourless  ;  but  when  agglomerated, 
they  have  a  yellowish  appearance. 

When  compressed  under  the  field  of  the  microscope,  they  are 
reduced  to  an  amorphous  mass.  Pus  corpuscles  are  organized 
bodies,  having,  for  the  most  part,  cells  and  nuclei. 

The  granular  and  rugous  covering  of  these  corpuscles  often 
prevents  the  recognition  of  their  nuclei.  To  examine  them 
thoroughly,  this  external  envelope  must  either  be  dissolved,  or 
rendered  transparent  by  means  of  acetic  acid. 

The  nucleus  is  excentric,  and  fixed  to  the  internal  wall  of 
the  cell ;  sometimes,  however,  it  is  so  large  as  to  fill  the  entire 
cell  The  nucleus  is  rarely  single,  but  generally  multiple,  being 
composed  of  several  smaller  corpuscles.  Under  the  influence 
of  acetic  acid  or  of  a  saline  solution,  it  may  be  seen  to  break 
up  into  two,  three,  or  four  secondary  nuclei  Tlie  constituent 
parts  of  the  nucleus  are  sometimes  elliptical,  sometimes  spheri- 
cal or  oval,  at  others,  isolated  or  agglomerated.  Occasionally, 
they  are  seen  united  in  such  a  manner  as  to  resemble  a  leaf  of 
trefoil  Hence  it  is,  that  the  size  of  the  nuclei  varies  consi- 
derably, according  as  the  entire  nucleus  itself  is  measured,  or 
only  the  diflTerent  portions  of  which  it  is  composed  It  varies 
from  the  ^^th  to  the  ^  J-q  th  of  a  line  in  diameter. 

The  thickness  of  the  cell  walls  is  very  variable;  some- 
times they  are  thin,  smooth,  membranous  and  transparent  (in 
recent  pus) ;  at  others,  they  are  thick,  opaque  and  covered  with 
small  adherent  granulations.  The  cell  wall,  in  this  last  case 
especially,  is  not  well  defined  externally :  it  is  a  nucleus,  sur- 
rounded by  a  deposit,  the  outlines  of  which  are  not  very  dis- 
tinct, but  require  artificial  means  to  render  them  so. 

Between  the  cell  wall  and  the  nucleus,  more  especially  when 
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this  last  does  not  fill  the  entire  globule,  there  exists  a  small 
cavity.  This  cavity  is  probably  not  a  vacuum,  but  contains, 
rather,  a  sero-albuminous  fluid ;  this,  however,  is  but  a  suppo> 
sition.  In  some  cases,  this  little  cavity  is  filled  with  granular 
matter,  and  appears  like  a  soft  mass,  in  which  the  nucleus  is 
embedded. 

The  action  of  chemical  reagents  upon  pus  elucidates,  to  a 
certain  extent,  the  phenomena  revealed  by  the  microscope. 

Two  very  interesting  points  of  investigation  here  present 
themselves ;  the  one  is  the  endosmotic  action  of  the  cor- 
puscles themselves ;  the  other  is  the  influence  of  reagents  upon 
the  cell  walls  and  nucleus 

If  the  pus  globules  be  treated  with  fluids  of  low  specific 
gravity,  containing  but  little  saline  matter,  and  more  especially 
with  distilled  water,  the  globules  absorb  the  water  by  endos- 
motic action  and  swell  up.  If,  on  the  contrary,  we  employ 
dense  solutions,  saturated  with  salts  (chloride  of  sodium,  for 
instance),  the  globules  shrivel  up  and  diminish  in  volume : 
exosmosis  here  takes  place. 

In  distilled  water,  pus  globules  swell  up  and  become  sphe- 
rical ;  the  cell  wall  at  the  same  time  becomes  more  transparent, 
and  the  nuclei  are  rendered  more  visible.  If  the  action  be 
prolonged,  the  endosmotic  action  may  continue  until  the  glo- 
bules burst ;  they  then  become  irregular,  lobulated,  and  muti- 
lated ;  still  later,  the  nucleus  itself  may  absorb  fluid,  and  its 
granulations  losing  their  primitive  shape,  may  thus  become 
spherical 

Under  the  influence  of  a  concentrated  and  saturated  solution 
of  common  salt,  the  pus  corpuscles  may  be  seen  to  retract  and 
their  diameter  to  decrease,  from  the  ^^th  to  the  ^^  o*^  or  even 
^^"jjth  of  a  line. 

If,  in  this  state,  water  be  added,  the  globules  regain  their 
primitive  form  and  size. 

The  action  of  chemical  reagents  when  diluted,  is  conjoined 
with  that  of  endosmosis,  and  in  such  case  the  phenomena  are 
complex. 

Diluted  acids  render  the  cell  envelope  transparent,  and  cause 
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it  to  burst  by  endosmosis  ;  this  is  effected  more  especially  by 
acetic  acid.     The  nuclei  themselves  are  similarly  affected. 

Moderately  diluted  solutions  of  the  neutral  salts  (chloride  of 
sodium,  sal  ammoniac)  after  a  time  dissolve  the  cellular  wall 
of  the  globules,  and  even  a  considerable  portion  of  their  con- 
tents, but  have  no  solvent  action  upon  the  nuclei 

Alkaline  carbonates,  borax,  and  especially  caustic  alkalies, 
convert  pus  globules  into  a  mucilaginous  mass ;  their  walls 
disappear,  and  nothing  remains  but  minute  granulations,  of 
less  than  i-oVo*!^  ^^  *  ^^  ^  diameter. 

Substances  which  coagulate  albumen  (metallic  salts,  tincture 
of  iodine,  alcohol,  etc.),  render  the  pus  globules  turbid  and 
opaque ;  this  proves  the  albuminous  nature  of  their  contents, 
and  that  of  the  liquid  which  surrounds  theuL 

When  boiled  with  strong  hydrochloric  acid,  the  latter 
assumes  a  violet  colour. 

Vogel,  to  whom  we  are  indebted  for  some  of  the  preceding 
details,  concludes  from  these  different  reactions,  that  the  glo- 
bules of  pus  are  formed  of  various  chemical  substances,  of 
which  may  be  distinguished : 

1.  The  envelope  or  ceU  wall,  which  is  soluble  in  solutions  of 
the  alkaline  carbonates  and  caustic  alkalies,  as  also  in  those  of 
borax ;  almost  entirely  soluble  in  saline  solutions,  such  as  those 
of  nitre,  sal  ammoniac,  etc.,  and  especially  so,  in  acetic  acid. 
This  substance,  as  we  have  just  stated,  corresponds  to  the  cell 
wall,  and  to  a  portion  of  the  contents  of  the  cell  itself  It  is, 
accoVding  to  Vogel,  a  compound  of  protein,  or  of  some  modifi- 
cation of  albumen. 

2.  The  substance  constituting  the  nucleus ;  this  is  insoluble 
in  acetic  acid,  but  soluble  in  caustic  alkalies,  their  carbonates, 
and  borax.  In  saline  solutions  it  becomes  distended,  and  is 
regarded  by  Vogel  as  a  combination  of  protein,  or  rather  of 
modified  fibrin. 

3.  The  substance  constituting  the  small  particles  which 
remain  after  the  pus  corpuscles  have  been  treated  with  caustic 
alkalies  and  borax.  — ^These  molecules  exist  without  the  nuclei 
(they  are  not,  therefore,  always  nucleoli),  in  the  contents  of  the 
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ceU,  and  probably  even  in  the  cell  wtiil :  tfaey  sro  Dilber 
composed  of  a  modification  of  proteiu  aiialogoas  to  keratin 
(Lebmami  and  Messerscliniidt),  or  of  fat. 

These  latter  corpuscles  are  ofteu  the  oiily  bodies  wliich  the 
microscope  reveals  in  pns,  even  of  good  quality.  They  are 
alwaya  very  small,  being  less  than  the  ,„\,  ,>(^  ^^  ^  ^^  in 
diameter.  Sometimes  they  float  about  separately,  at  otheis,  tn 
groups,  in  the  aenim  of  the  pua.  They  are  at  one  time, 
combinations  of  protein;  at  another,  elementary  granules;  at 
another,  pus  globules  in  process  of  formation  or  aborted ; 
at  another,  fat ;  more  rarely  there  are  present  certain  in- 
fusoria (nionades  and  vibriones),  as  occurs  in  the  pus  of  some 
ulcers. 

Pus  sometimes  contains  other  substances ;  we  may  especially 
notice : 

a.  Epithelial  cells ; 

b.  Fragments  of  epidermis ; 

c.  Crystab  of  cholesterine ; 

c^.  Crystals  of  ammoniaco-magneelan  phosphate  ; 

e.  Exudation  flakes  of  semi-organized  or  amorphous  fibrin. 

Chemical  Properties  of  Pus. — The  chemical  history  of  this 
substance  ia  still  very  imperfect ;  and  in  spite  of  the  freqaoncy 
with  which  it  is  met,  the  different  principles  entering  into  its 
composition  are  but  little  known  in  a  qualitative,  and  still  less 
80,  in  a  quantitative  point  of  view. 

Giiterbock  was  the  first  to  make  known  the  proper  method 
of  analyzing  pus ;  it  is  as  follows.  The  pus  is  first  treated 
with  anhydrous  alcohol,  in  which  it  is  boiled  ;  it  is  then 
filtered  while  hot,  the  fat  subsiding  when  cold.  The  clear 
alcoholic  solution  is  evaporated,  and  the  residuum  treated 
with  water  which  dissolves  the  extractive  matter  and  a  free 
acid,  but  leaves  undissolved  a  small  quantity  of  fat  which  had 
escaped  the  action  of  the  sphit  The  portion  which  is  insolu- 
ble in  boiling  anhydrous  alcohol,  is  ireed  from  this  latter  by 
evaporation  and  then  treated  with  water,  which  removes  the 
pjin  and  some  albumen,  combined,  probably,  with  soda,  Tlie 
iiiaoiable  portion  consists  of  coagulated  albumen  apd  j 
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pusdea  The  salts  are  ascertained  by  the  incineration  of  a 
certain  quantity  of  pus. 

Pus  has  been  analyzed  by  GUterbock,  Valentin,  Golding 
Bird,  Wood,  Von  Bibra,  and  Wright.  The  differences  observed 
in  the  results  obtained  by  these  authorities  are  considerable. 

GUterbock  analyzed  the  pus  derived  from  a  mammary 
abscesa  Valentin,  that  from  a  phlegmonous  abscess  of  the 
thigh.  Wood,  the  pus  from  the  hand  of  a  man,  and  from 
abscesses  of  the  cheek  and  thorax  in  a  female.  G.  Bird,  that 
derived  from  a  psoas  abscesa 

We  quote  the  following  analyses  from  Simon  : 

Gilterbock, 

Water 861.0 

Solid  constituents 139.0 

Fat,  soluble  in  hot  alcohol 16.0 

Fat  and  extractiye  matter,  soluble  in  cold  alcohol    .  43.0 

Albumen,  pyin,  and  pus  corpuscles                   .        .  74.0 

Loss 0.0 

Valentin, 

Water 883.78 

Solid  constituents 116.22 

Cholesterine 11.86 

Oleate  of  soda,  oleine  and  chloride  of  potassium  10.02 

Stearine 6.85 

Coagulated  albumen  and  fibrin         ....  79.78 

Fluid  albumen  and  chloride  of  sodium     .        .  19.34 

Golding  Bird, 

Water 898.00 

Solid  constituents 102.00 

Fat 6.00 

Watery  extract,  with  alkaline  lactates  8.00 

Albumen 75.75 

Chloride  of  potassium  and  sodium,  with  carbonates  5.75 

Phosphate  of  lime  and  iron 7.50 

Wood, 

Water 857.15 

Solid  constituents 142.85 

Cholesterine 1.57 

Oleate  of  soda 10.91 

34 
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Extractiye  matter,  chloride  of  sodium  and  other  | 

salts J 

Albumen 

Animal  matter  possessing  the  properties  of  ptyaline 

and  gluten 

Fibrous  matter  with  phosphate  of  lime,  peroxide  of 

iron,  and  sulphur 


834 


19.09 
16.67 

86.37 


According  to  Giiterbock,  there  are  5.7  of  salts  in  100  parts 
of  solid  residuum ;  of  these,  5  are  soluble  in  water,  and  con- 
sist, for  the  most  part,  of  chloride  of  sodium,  with  a  small 
quantity  of  phosphate,  sulphate,  and  carbonate  of  soda,  chloride 
of  potassium  and  chloride  of  calcium :  the  remaining  0.7  of 
salts,  soluble  only  in  nitric  acid,  is  made  up  of  phosphate  of 
lime  and  magnesia,  carbonate  of  lime,  and  a  trace  of  peroxide 
of  iron. 

Valentin  estimates  the  salts  at  5.32  per  cent  of  soKd  resi- 
duum ;  of  which  4.7  are  soluble  in  water  (chloride  of  sodium 
with  traces  of  sulphate  of  potash,  soda  and  lime,  carbonates  of 
potash  and  soda),  and  0.62  insoluble  in  water  (phosphate, 
sulphate  and  carbonate  of  lime). 

The  three  following  analyses  are  due  to  Von  Bibra : 


Pus  dcrired 
from  au 
abscess  of 
the  obeek. 

Pub  derived 
from  an 
absoeaa  of 
thn  thorax. 

Pus  derived 

from  an 

absceaa  of 

the  neck. 

Water 76!).() 

852.0 

907.0 

Albumen  and  pus  corpuscles     .     IGO.O 

91.0 

63.0 

Fat 24.0 

33.0 

9.0 

Extractive  matter    .        .        .19.0 

29.0 

20.0 

Analysis  of  Pus  hy   W 

right. 

1^11  a  ^PATTi 

Pus  from 

Pus  fttnn 

a  vouiioR. 

a  psoas 
nbsccBS. 

a  msmmary 
absoesB. 

Water 894.4 

885.2 

879.4 

Fatty  matter    .        .        .        .       17.5 
Cholestcrinc     .        .        .        .        5.4 

28.1 

26.5 

Mucus 11.2 

6.1 

•  •  • 

Albumen          ....      68.5 

63.7 

83.6 

Lactates,  carbonates,  sulphates. 

and  phosphates  of  soda,  pot- 

.     9.7 

13.5 

8.9 

ash,  and  lime 

Iron a  trace 

•  •  • 

•  •  « 

LoHS          ..... 

.3.3 

2.7 

1.0 

ORGANIC  PRODUCTS  OF  NEW  FORMATION. 


531 


The  following  comparative  analysis  of  pus-semm  and  blood- 
serum  is  due  to  Nass^ : 


Water 

Solid  residuum 
Organic  constituents 
Chloride  of  sodium 
Carbonate  of  soda 
Phosphate  of  soda 
Sulphate  of  soda 
Phosphate  of  lime 
Carbonate  of  lime 


Serum  of 

Senim  of 
Mood. 

890.00 

906.5 

IIO.IX) 

93.5 

92.58 

85.7 

12.60 

4.6 

2.22 

1.4 

0.32 

0.9 

0.18 

0.2 

1.20) 
0.90) 


0.7 


Simon,  Martens,  Bostock  and  Vogel  have  each  analyzed  pus ; 
the  results  obtained  present,  however,  nothing  specially  deserv- 
ing of  notice,  and  differ  from  one  another  as  much  as  those 
which  we  have  already  quoted. 

Whence,  then,  these  discrepancies  ?  How  is  it  that  no  two 
analyses  are  the  same  ?  The  researches  upon  which  we  have 
for  some  time  past  been  engaged,  and  which  form  the  subject 
of  an  hitherto  unpublished  memoir,  enable  us  to  discuss  this 
question,  and  to  offer  an  explanation  which  we  consider  to  be 
plausibla  We  shall  here,  therefore,  detail  the  results  of  these 
investigations,  which  comprise  a  large  number  of  qualitative 
analyses,  and  nine  quantitative  analyses. 

Phlegmonous  pus  (i.e.,  ordinary  pus)  is  composed  of  a  serous 
fluid,  containing  pus  globules  in  various  proportions. 

This  serum,  owing  to  its  peculiar  composition,  possesses  the 
power  of  holding  the  pus  corpuscles  in  suspension,  and,  as  it 
were,  in  the  form  of  an  actual  emulsion. 

The  serum  of  pus  is  thus  composed : 

1.  Of  water y  the  quantity  of  which  is  liable  to  such  varia- 
tion, that  we  are  unable  to  give  the  mean  proportion.  It 
oscillates  between  950  and  800  in  1000  parts  of  pua  We 
shall  presently  explain  the  influence  exerted  by  this  variable 
proportion  of  water. 

2.  Of  albumen  in  solution. — ^This  albumen  is  absolutely  iden- 
tical with  that  of  the  blood:  it  is  coagulated  by  heat  and 

34  » 
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nitric  acid,  and  possesses  the  property  of  deviating  to  the  left,^ 
the  ray  of  polarized  light. 

3.  Of  exlractvee  matters  very  similar  to  those  of  the  blood, 
but  of  wMch  the  true  nature  has  not  as  yet  been  de- 
termined. 

4.  Of  Beroline,B,  fetty  matter  in  every  respect  identical  witl 
that  found  in  the  blood,  and  possessing  the  same  properties  a 
those  assigned  to  this  prodnct  liy  M.  F.  Boudet,  in  his  rem 
able  work  on  the  fatty  matters  of  the  blood 

5.  Of  chulesterine. — ^This  fatty  substance  is  found  to  a  con-i 
siderable  extent  in  pus. 

6.  Of  the  fatty  matter  to  which  the  name  animal  soap  has 
been  given,  and  which  is  a  combination  of  oleate,  margarate, 
with  a  little  stearate  of  soda. 

What,  we  may  here  ask,  is  the  cause  of  these  substance 
being  held  in  solution  by  the  serum  of  the  pus  ? 

The  question  is  not  without  importance,  tor  we  ourselves 
consider,  that  it  is  to  the  combination  of  these  fatty  matt* 
with  the  serum  of  the  pus,  that  this  latter  owes  its  oily  coifi 
eistence,  its  unctuousness  ;  and  upon  this  property,  i 
depends  the  state  of  emulsion  in  which  the  pus  globules  a 
found 

It  is  asserted  by  some,  that  this  latter  phenomenon  may  t 
explained  by  the  existence  of  a  small  quantity  of  the  p 
principle  found  in  mucus,  viz.,  7n.ucine  or  mvcosine. 

Others  admit  the  existence  of  a  principle,  to  which  ibej 
have  given  the  name  of  pt/in  (Giiterbock  and  the  majority  o 
his  followers), 

We  have  never  been  enabled  to  discover  the  pjrin,  or  1 
recognize  the  characteristics  assigned  to  it  by  this  author,  i 
we  rather  lean  to  the  idea  that  this  pretended  pyin  is  bnt  ij 
modification  of  albumen. 

Pus  is  found  to  contain  a  considerable  proportion  of  salts  gj 
these,  as  obtained  by  incineration,  are  as  follows : 

Chloride  of  sodium,  in  combination  with  a.  minute  prop* 
tion  of  chloride  of  potassium. 

Soluble  salts  of  soda,  in  combination  with  a  small  quantiW 


t 


OKGANIC   PRODnCTS  UK  NEW   FOEMATION. 


of  the  salts  of  potash,  via.  carbonates,  sulphates,  and  phos- 
jihates. 

Phosphate  of  lime,  with  a  little  phonrpltale  o/ma^rtejtia,  uid 
a  email  quantity  of  peroxide  of  iron. 

Thei*  is,  however,  another  point  of  view  in  which  pas  must  i 
be  regarded,  viz.,  with  reference  to  the  ratio  which  exists  be- 
tween the  water  on  the  one  hand,  and  the  solid  constitnents 
on  the  other.  Upon  this  hinges  the  whole  question  ;  here  it 
is  that  we  meet  with  a  solution  of  those  discrepancies  which 
have  been  found  to  exist  between  the  analyses  of  different 
authorities;  it  explains  them,  in  fact,  perfectly;  and  if  in 
future  researches,  this  relationship  or  ratio  be  borne  in  mind, 
the  comparison  of  different  specimens  of  pus  derived  from 
different  orgajia  will  be  much  simplified. 

To  establish  this  ratio  between  the  water  and  the  solid 
matters  of  the  pus,  two  things  are  necessary : 

1.  To  ascertain  the  exact  qnantity  of  each  ;  and 

2.  To  take  the  solid  matters,  whatever  may  lie  their  propor- 
tion, and  then  to  refer  the  analysis  of  the  different  principles 
of  which  tliey  are  composed,  to  tbo  standard  of  lOU. 

It  may,  for  instance,  happen,  that  a  specimen  of  pus  which, 
as  regards  weight  and  the  nature  of  its  solid  constituents,  is 
exactly  similar  in  composition  to  another  specimen,  will  yet 
seem  to  difl'er  from  it  entirely,  inasmuch  as  the  same  amount 
of  solid  material  is  diluted  with  a  greater  or  leas  proportion  of 
water.  If,  then,  in  tiiese  two  specimens  of  pus,  apparently  so 
dissimilar  in  composition,  we  refer  the  aggregate  of  the  solid 
matters  to  the  standard  of  100,  we  shall  rediscover  their 
identity  of  composition,  and  be  enabled  to  compare  them  with 
one  another. 

We  have  adopted  this  method  in  our  own  analyses  of  pus, 
and  with  what  results  will  presently  be  seen. 

The  following  is  tie  process  which  we  suggest :  it  enables 
as  to  ascertain  with  tolerable  accuracy  the  constitnent  princi- 
ples of  pus. 

In  order  to  obtain  a  somewliat  exact  analysis.  It  is  necessary 
to  employ  at  lea«t  fifteen  drachms  of  pus,  and  witJi  this  an: 
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qoantity  it  is  absolutely  imlispeiisable  that  the  operation  1 
]>erfoniied  with  the  greatest  care,  in  order  to  obtain  a  ponder 
able  amount  of  each  of  the  solid  constituoiits  of  the  pus. 
avoid  the  chance  of  error,  indeed,  we  would  advise  the  proces 
to  be  carried  out  upon  the  greatest  possible  quantity  of  t 
fluid. 

The  pus  about  to  be  analyzed  (say  three  ounces)  is  firsd 
divided  into  four  equal  parts.    Each  of  which  is  thus  treated  : 

1.  The  first  portion,  the  weight  of  which  has  been  accurately^ 
ascertained,  is  dried  in  a  stove  at  a  temperature  of  from  80"  ' 
90"  (ceiitif,'rade  measure),  it  is  then  weighed  after  desiccatioD, 
calcined  with  great  core  in  a  platinnni  crucible,  and  i 
weiglieiL 

The  results  of  this  part  of  the  process,  when  referred  t 
1000,  give : 

The  WKJghl  of  the  water ; 

The  aggregate  of  the  solid  constituents ; 

The  weight  of  the  salts. 

These  last  are  then  analyzed  in  a  manner  siniilar  to  that 
which  we  have  already  described  when  speaking  of  the  salts  o 
the  blood. 

2.  The  second  portion  of  pus  is  to  be  treated  and  boUe^i 
with  five  times  its  weight  of  anhydrous  alcohoL     It  is  t 
filtered,  and  the  residuum  left  on  the  filter  is  washed  witbf 
eether,  dried,  and  weighed. 

This  last  portion  contains  the  coagulated  albumen  and  the  \ 
pus  corpuscles.     To  it  must  be  added  the  weight  of  a  small 
quantity  of  albumen  which  the  alcohol  removes  during  filtra- 
tion ;  this  must  be  isolated,  and  weighed  separately. 

3.  The  third  portion  is  to  be  carefully  dried,  weighed,  pnl- 
verized,  and  treated  with  distilled  water,  in  which  it  is  to  be 
boiled.  It  must  be  filtered,  dried,  and  again  weighed.  The 
difference  gives  the  weight  of  the  extractive  Distters,  of  t 
chloride  of  sodium,  and  of  the  soluble  salts. 

The  residue  is  now  treated  with  rectified  spirit,  in  v 
is  boiled.     The  compound  thus  formed  is  subjected  to  I 
same  series  of  operations  which  have  already  been  described  I 
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the  section  relative  to  the  fatty  matters  of  the  blood,  and  we 
thus  obtain  the  seroline,  the  animal  soap,  and  the  cho- 
lesterine. 

4.  The  fourth  and  last  portion  is  now  treated  with  five 
times  its  weight  of  cold  distilled  water,  and  smartly  shaken. 
It  is  then  filtered,  and  the  filtered  product  coagulated  by  heat 
This  coagulated  matter  is  dried  and  weighed :  the  weight  thus 
obtained  indicating  the  proportion  of  albumea 

This  proportion  is,  however,  in  general,  somewhat  below  the 
actual  amount,  inasmuch  as  there  remains  a  small  quantity  of 
albumen  on  the  filter.  The  above  method  of  procedure,  there- 
fore, should  only  be  employed  when  the  pus  ceases  to  afford 
serum,  either  on  standing  or  on  being  filtered. 

When  the  serum  of  pus,  however,  can  be  procured,  we  are 
much  more  certain  respecting  the  weight  of  the  albumen.  In 
this  case  the  serum  is  to  be  coagulated,  then  filtered,  and  the 
product  thus  afforded,  washed  with  distilled  water,  alcohol, 
and  aether  and  then  dried.  In  this  way  pure  albumen  is  ob- 
tained. 

By  the  above  series  of  operations  we  procure : 
a.  The  albumen  and  pus  globules ; 
6.  The  extractive  matters  and  soluble  salts ; 
c.  The  soluble  and  insoluble  salts ; 
d  The  albumen. 

The  weight  of  each  individual  constituent  may  be  ascer- 
tained thus : 

The  soluble  salts  being  subtracted  from  the  sum  total  of 
the  extractive  matters,  we  obtain  the  exact  weight  of  these 
latter. 

We  then  subtract  the  weight  of  the  albumen  from  that  of 
the  pus  corpuscles. 

In  our  own  analyses  we  have  always  referred  the  weight  of 
the  solid  matters  to  the  standard  of  100. 

The  following  table  contains  nine  analyses  of  pus,  made  after 
the  above  method. 

The  table  is  divided  into  four  parts : 

The  first  contains  the  analysis  of  100  grammes  of  dried  pus ; 
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The  second  shews  the  amonnt  of  water  necessary  t^ 
Btitute  pus  in  each  of  these  varieties  ; 

The  third,  the  relative  proportion  between  the  water  and  the  I 
solid  matters  contained  in  1000  parts  of  pas; 

The  fourth  indicates  the  weight  of  the  salts,  with  the  details  | 
of  their  analyses. 

The  two  first  analyses  refer  to  sero-punilent  fluids ; 

The  third  and  fourth,  to  phlegmonous  pus  ; 

The  fifth,  sixth,  and  seventh,  to  that  derived  from  carious  J 
bone; 

The  eighth  and  ninth,  to  the  same  pus  after  fifteen  days  J 
interval     (See  Table  opposite.) 

An  examination  of  this  table  leada  to  important  resultsL 

In  the  first  place,  it  may  be  laid  down,  that  all  the  different  I 
constituents  of  pus  are  found  likewise  to  exist  in  the  blood  ; 
we  may  readily,  therefore,  conceive  the  origin  of  this  patho-  ] 
logical  productioa  The  pus  corpuscles  alone  are  of  new  J 
formation;  and  it  is  not  improbable,  that  even  these  toaybeJ 
developed  at  the  expense  of  the  fibiin. 

It,  however,  all  the  elements  of  pus  are  found  in  the  blood,  | 
we  must  admit  that  their  propoitions  are  not  the  same  in  each.  I 

We  may  now  proceed  to  institute  a  comparison  between  the  J 
results  obtained  in  the  nine  preceding  analyses,  so  far  as  the  j 
constituents  of  pus  and  their  relative  proportions  are  concerned.  I 

1,  The  water. — It  may  be  seen,  that  in  1000  parts  of  puSj  , 
the  quantity  of  water  is  exceedingly  variable ;  796.300  being  I 
the  minimum,  and  916.850  the  maximum. 

We  obtain  similar  results,  on  examining  the  amount  of  I 
water  necessary  to  dissolve  the  same  proportion  of  the  solid  J 
matters  of  pus.     This  quantity  varies  from  1101.K9  to  391.83, 

2,  The  aggregate  of  solid  materials  also  varies  to  a  great  I 
extent.  Thus,  83.150  may  be  regarded  as  the  minimum  and  I 
203.320  as  the  maximum. 

If,  now,  we  take  each  of  the  solid  constituents  separately,  , 
we  obtain  the  following  results : 

a.  The  albumen  was  most  abundant  in  the  cases  of  s 
purulent  efiiision. 
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It  was  much  diminished  iu  the  two  cases  of  phlegmonous 
pus,  being  the  same  in  eacL 

Lastly,  in  the  five  cases  of  abscess  from  carious  bone,  it 
varied  from  11  to  18  per  cent  of  the  solid  matters.  Whence 
these  differences  ?  This  question  we  are  unable  satis&ctoiily 
to  answer  at  present. 

b.  The  extractive  matters,  the  nature  of  which  is  unde- 
termined, and  whose  composition  is  as  complex  as  that  of 
osmazone,  were  represented  by  the  same  figures  in  the  two 
cases  of  sero-purulent  eflEusion,  viz.,  19.005  and  19.301. 

In  the  two  specimens  of  phlegmonous  pus,  the  proportion  of 
extractives  was  small  (11.370  and  15.554). 

In  the  five  cases  of  abscess  fit)m  carious  bone,  the  variations 
were  still  more  marked.  Thus,  they  oscillated  between  19.741 
and  12.195. 

c.  The  globules  were  not  completely  isolated,  but  remained 
in  combination  with  the  free  salts  and  the  pyin,  if,  indeed,  we 
can  admit  the  existence  of  this  latter  substance,  which  we  have 
already  stated  to  be,  in  all  probabUty,  a  modification  of  albumen. 

d.  As  for  the  free  salts,  they  were  only  isolated  in  three 
cases. 

On  taking,  however,  the  aggregate  of  these  matters,  we  find : 
That  the  pus  corpuscles  are  much  less  abundant  in  cases  of 
sero-purulent  effusion ; 

That  they  are  proportionately  more  numerous  in  specimens 
of  phlegmonous  pus ; 

And  that  they  are,  likewise,  abundant  in  pus  derived  from 
abscesses,  the  result  of  caries. 

e.  The  seroline  presents  characteristics  similar  to  those  of 
blood  seroline.  It  was  always  present,  and  its  proportions, 
referred  to  100,  varied  but  little  throughout  the  whole  series 
of  experiments.  Thus,  its  maximum  was  3.264,  and  its  mini- 
mum 1.195. 

The  smallest  proportion  of  seroline  was  met  with  in  the 
cases  of  sero-purulent  effusion  (1.445  and  1.195).  The  quantity 
was  large  in  phlegmonous  pus,  and  variable  in  that  resulting 
from  caries. 
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/  The  cholesterine  varied  considerably  in  the  two  cases  of 
sero-purulent  eSusion  (9.041  and  6.045).  Its  proportions  were 
ahnost  identical  in  the  two  specimens  of  phlegmonous  pus 
(7.916  and  7.627).  In  the  five  specimens  of  pus  resulting  from 
carious  bone,  this  substance  varied  from  12.740  to  5.548.  We 
are  unable  to  assign  a  cause  for  such  variation. 

g.  The  animal  soap  varied  likewise:  thus,  15.912  and 
18.028  were  the  proportions  in  the  two  cases  of  sero-puru- 
lent effusion;  25.580  and  9.121,  in  those  of  phlegmonous 
pus,  and  in  that  resulting  from  caries,  it  varied  frt)m  17.922 
to  9.122. 

h.  As  for  the  salts,  we  can  merely  state,  that  three  analyses 
are  insufficient  to  enable  us  to  lay  down  any  rule  concerning 
them.  It  is,  however,  worthy  of  notice,  that  they  were  toler^ 
ably  abundant  in  each  case,  and  were  mainly  composed  of 
chloride  of  sodium. 

We  have  quoted  these  nine  analyses,  simply  as  a  specimen 
of  what  may  be  done  with  regard  to  pus,  but  it  is  not  our 
intention  to  draw  any  general  conclusions  from  so  limited  a 
number  of  facta 

It  would  be  very  desirable  that  numerous  analyses  of  each 
variety  of  pus  should  be  made,  according  to  the  method  just 
described  ;  for  we  believe  that  many  useftd  and  valuable  con- 
clusions might  thus  be  arrived  at. 

AETICLB    II. 

OF  TUBERCLE. 

The  chemical  history  of  tubercle,  generally  considered,  is 
so  intimately  connected  with  a  portion  of  its  pathological 
anatomy,  that  it  is  absolutely  necessary  to  enter  into  a  few 
details  respecting  this  latter. 

Tubercle  must  be  studied :  1.  In  its  crude  state  ;  2.  In  the 
softened  state ;  3.  In  the  stage  of  vomica ;  4.  In  that  of  trans- 
formation or  cicatrization. 

Crude  tubercle, — It  is  generally  admitted,  since  Laennec's 
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time,  that  tubercle  may  eiist  in  two  distinct  forms :  1 .  As 
grey,  semi-transparenl  tubercJe  ;  and,  2.  As  yellow  tubercle. 

Grey  gemi-tranHparGut  tubercle  presents  itself  under  the 
form  of  a  colouilesa  or  bright  greyish  wbit«  tieeue,  of  abODt 
the  consistence  of  cartilage. 

Yellow  tubercle  appears  in  the  form  of  a  homogeneous  mssst 
of  a  yellowish  white  colour.  It  is  more  friable  and  of  less 
consistent  texture  than  the  preceding. 

It  is  still  generally  admitted,  that  crude  tubercle  ia  bat  a 
consequence  of  the  evolution  of  grey  semi-transparent  tubercle. 
We  see,  in  fact,  during  the  second  phase  of  its  development,  a 
yellow  opaque  point,  appearing  at  first  in  the  centre  of  tho 
grey  tubercle  ;  this  point,  or  points,  for  there  may  be  several 
of  them,  spread,  and  at  length  end  by  invading  the  entire 
morbid  product,  in  wliich  no  trace  of  its  grey  semi-transparent 
condition  can  any  longer  be  discerned. 

Can  yellow  tubercle  be  primitively  developed  as  such  ?  Thia 
is  a  queation  which  has  not,  as  yet,  been  definitely  answered. 

Tubercles,  whether  grey  or  yellow,  may  exist  in  four  ditTerent 
conditions :  1,  as  gramdar  tubercle  ;  2,  as  tubercle,  properly  so 
called  ;  3,  as  tubercular  infiltration ;  4,  as  encysted  tuben'le. 

1.  Orau'dar  tubercle  appears  as  a  small  roundish  or  ovoid- 
shaped  body,  sometimes  irregular  or  angular,  varying  iii  sice 
from  that  of  a,  millet  seed  (miliary  granulation)  to  that  of  a 
hemp  seed  or  very  small  pea  (granulation,  properly  so  called). 
These  granulations,  although  usually  isolated,  are  scattered  to 
a  greater  or  less  degree  throughout  the  pulmonary  tissaea, 
which  still  remain  healthy  and  pervious  in  their  immediate 
vicinity.  They  are  composed  of  grey  semi-transparent  ti&sne, 
of  yellow  tissue,  properly  so  called,  or  of  both  ;  in  either  case, 
the  yellow  portion  is,  for  the  most  part,  central 

A  question  here  suggests  itself,  as  to  whether  the  yellow 
tisane,  projwrly  so  called,  can  be  primarily  developed  as  such, 
or  whether  it  be  but  a  phase  in  the  development  of  the  grey 
semi-transparent  tlaaue.  Both  of  these  opinions  have  been, 
and  still  are,  held  by  pathologists ;  we  conceive  it,  however, 
impossible,  in  the  actual  state  of  science,  to  deny,  that  yellow 
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granular  tubercle  may  actually  be  developed  oa  such,  without 
p&saing  through  the  stage  of  grey,  semi-transparent  tubercle. 

2.  Tubercle  proper, — True  isolated  tubercle  is,  in  some  sort, 
a  large  graunlation  ;  it  may  be  formed  either  by  the  lulditiou 
of  tubercular  molecules  to  an  ordinary  granulation,  or  by  the 
union  of  several  of  these  last,  which  being  situated  in  the 
vicinity  of  one  another,  at  length,  by  their  progressive  increase, 
approximate  and  unite  The  union  of  these  granulations  may 
likeii'ise  be  brought  about  by  the  interposition  and  deposition 
of  grey,  senii-ti-aiisparent  tissue. 

This  form  of  tubercle  varies  in  shape  and  size ;  sometimes 
it  Ls  completely  spherical,  at  others,  its  couformation  is  irre- 
gular. It  is  nsualty  comiiosed  of  yellow  tubercular  matter,  and 
the  tubercle  itself  is  not  unfrequently  found  either  encircled 
with  a  small  zone  or  band  of  the  grey  matter,  or  intersected 
by  bands  of  this  same  matter,  derived  from  the  tissue  by  which 
the  granulations  have  been  united. 

Tubercular  infdiratifm. — Tubercular  infiltration  consists  of 
a  deposit  of  grey,  semi-transparent,  or  yellow  tubercular  tis:^ue, 
which  occupies  a  certain  extent  of  lung  and  may  be  present 
under  the  following  conilitiona. 

Sometimes  it  is  deposited  around  the  granulations,  which  it 
unites.  At  others,  it  is  similarly  deposited  around  true  tuber- 
cles, the  result  being,  not  unfrequently,  a  mass  sufficiently 
large  to  occupy  almost  an  entire  lobe  of  the  lung,  and  composed 
of  grey  semi-transparent  tissue  in  some  parts,  yellow  tissue 
in  others,  with  crude  or  softened  tubercle  disseminated  through- 
out In  certain  conditions,  the  deposition  of  grey  semi-trans- 
parent tissue  takes  place  around  tubercular  excuvationa 

Lastly,  we  sometimes  see,  in  children  especially,  the  grey 
semi-transparent  infiltration  primarily  invade  the  tissnoa  of  an 
organ ;  occasionally,  indeed,  succeeding  an  attack  of  inflamma- 
tion in  this  same  organ. 

When  depositeil  in  any  tissue,  it  often  happens,  especially  if 
several  different  localities  be  simultaneously  invaded,  that  the 
grey  semi-transparent  matter  compresses  the  interposed  tissues, 
condensing  and  rendering  them  impermeable,  and  hence  those 
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apparently  fibrons  intersections,  which   are  so  snmerotiB 
parts  that  are  the  scat  of  tubercular  iulittratioa 

4.  Encynted  tubercle. — This  variety  is  somewhat  rare ; 
consists  in  the  formation,  around  the  tubercle,  of  a  membrsl 
which,  while  sometimes  fibrous  and  at  others  cartilaginous, 
intimately  adherent,  on  the  one  hand  to  the  tubercular 
and  on  the  other  to  the  tisanes  of  the  organ. 

We  have  thus  described  tubercle  in  its  crude  state,  and 
description,  accurate  as  it  is,  so  far  as  the  characteristics  appi 
ciable  by  the  naked  eye  are  concerned,  may  be  considered 
a  result  of  the  admirable  anatomico-pathological  rese&rchee 
Eayle.  Laennec,  Louis,  etc.  More  recently,  an  attempt  ha« 
made  to  penetrate  still  further  into  the  structure  of  tubend 
and  the  niicroscoi>e  has  contributed,  not  a  little,  to  throw  lig 
upon  this  pathological  production.  About  twenty  years  a| 
M.  Ruhen  was  the  first  to  give  a  microscopic  description 
tubercles :  he  considers  them  as  constituted  by  an  aggloine 
tion  of  small  irregular  yellowish  bodies  or  corpuscles,  unil 
by  ramifying  or  anastomosing  hyaline  filaments ;  around  tbi 
corpuscles  and  filaments,  is  a  species  of  mucous  membnui 
like  envelope  surrounding  this  newly-formed  tissue,  whi 
M.  Kuhm  designates  tuberose  tisRite. 

Unfortunately,  subsequent  researches  have  not  confirmed  t 
results  obtained  by  M.  Kuhm. 

It  ia  to  M.  VogeJ  that  we  are  indebted  for  the  first  M 
insight  into  the  molecular  constitiition  of  tubercle.  The  I 
lowing  is  a  concise  summary  of  his  researches. 

The  difi'erent  elements  of  which  tubercle  is  composed  are 
various  kinds.  We  find  :  1.  An  amorphous,  transparent,  vita 
0U8  substance,  or  stroma,  occurring  in  large  masses,  wM 
perfectly  resemble  coagulated  fibrin.  2.  Of  small  gri 
(molecular  granules]  from  in^th  of  a  line  in  diameter,  to  ii 
preciable  minuteness ;  the  majority  having  a  rounded  f( 
Their  composition  varies  ;  some  appear  to  be  modified  protfl 
compounds ;  others  consist  of  fat.  Between  them,  moreorl 
we  often  find  large  fat  globules ;  lastly,  some  of  these  gruiii) 
are  composed   of   calcareous   salts   (phosphates,   carbooAte 
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3.  Of  imperfectly  developed  cells  and  cytoblasts,  with  or  with- 
out nucleoli  These  cells  are,  generally,  very  imperfectly  de- 
veloped, and  a  distinct  nucleus  can  seldom  be  recognized.  Their 
size  usually  varies  from  the  400th  to  the  300th  of  a  line,  their 
diameter  rarely  attaining  the  200th  of  a  line. 

These  three  elements  of  tubercle  vary  considerably.  Rarely 
does  the  amorphous  stroma  predominate ;  more  frequently  the 
granulations,  and  especially  the  granules  of  protein.  Some- 
times, however,  the  calcareous  granules  preponderate  in  certain 
cases  (cretaceous  transformation).  They  differ,  moreover,  ac- 
cording as  they  are  examined  in  one  or  other  of  the  varieties 
of  tubercle  generally  admitted. 

In  the  first  (viz.,  grey  infiltration,  or  greyish  white,  semi- 
transparent,  homogeneous  tubercle),  the  amorphous  stroma  and 
cellular  formations  predominate.  In  the  second  (yellow,  opaque, 
lardaceous  tubercle),  the  granular  elements  predominate,  and 
explain  the  opacity,  yellow  colour,  and  granular  texture  of 
yellow  tubercla 

According  to  Vogel,  this  second  variety  may,  like  the  first, 
be  primarily  developed  as  such ;  his  researches  seem  to  prove 
this. 

Some  few  years  after  Vogel,  M.  Lebert  published  the  results 
of  his  labours,  which  present  a  remarkable  analogy  to  those  of 
the  professor  of  Oiessea     They  are  as  follows. 

According  to  M.  Lebert,  tubercle  contains  seven  elements, 
three  of  which  are  constant,  while  four  are  of  variable  occur- 
rence. Of  the  three  first,  one  alone  is  characteristic,  viz.,  the 
tubercular  corpuscle  or  globule ;  the  two  others  are  the 
granules  and  the  inter-globular  substance.  The  corpuscles  are 
of  a  pale  yellow  colour  and  irr^ular  form,  but  more  or  less 
round  or  ovoid.  Their  edges,  which  are  usually  angular,  and 
with  rounded  angles,  when  seen  sideways,  are  rather  polyhedral 
when  made  to  float.  No  granules  adhere  to  their  surface, 
which  is  smooth.  Their  size  varies  from  the  .-t^t;*^  ^  *^® 
—1—  th,  or  —L..  th  of  an  inch  in  diameter.     The  contents  of 
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these  globules  consist  of  a  more  or  less  transparent  mass,  some- 
times granular  ;  and  of  molecular  granules,  to  the  number  of 
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four,  five,  BIX.  and  upwards.  Occasionally,  a  species  of  T<ud  ( 
vacuum  may  be  observed  in  the  loasa. 

Tilt'  molecular  graaulca,  whose  diameter  varies  from  tl 
,.i,-,th  to  the  4  ilYjth  of  a  millimetre,  are  disseminated  tlironghoi 
the  whole  tubercular  mass,  apd  arc  sometimes  so  numeroos  i 
to  appear  to  constitute  it  entirely.  The  majority  arc  extemi 
to  the  tubercular  corpuscle  ;  very  few  are  found  in  its  interim 

The  third  constant  element  of  tubercle  is  the  inter-gtobnli 
substance,  whirh  serves  to  unite  the  corpuscles  and  granules 
it  is  semi-transparent,  of  a  greyish  yellow  colour,  and  tolenbl 
consistent. 

The  non-constant  elements  of  tuberde  are:  1.  Fat,  in  th 
form  of  granules  of  elain  and  stearine,  as  also  in  that  of  smal 
vesicles  ;  2.  Melanotic  matter,  in  the  form  of  grains,  spots,  o 
melanotic  globules  filled  with  black  matter  ;  3,  Fibres,  whicl 
are  but  rarely  seen ;  i.  Crystals  of  a  prismatic  form,  whicii 
however,  are  likewise  seldom  met  with. 

Such  is  the  present  state  of  science  relative  to  the  mien 
scopic  structure  of  tubercle.  There  is,  however,  another  aspec 
under  which  this  morbid  product  may  be  viewed,  viz.,  as  re 
gards  its  chemical  composition.  The  following  are  the  result 
afforded  by  analysis,  up  to  the  present  period. 

According  to  Thenard,  1 00  parts  of  tubercular  matter  coii 
tain  98.0  of  animal  matter,  1.83  of  muriate  of  soda,  phosphat 
and  carbonate  of  lime,  and  traces  of  iron. 

According  to  Beicht  (Lobstein's  Pathological  Anatomy 
6  grammes  (90  grains)  of  tubercular  matter,  contained  1.4  gi 
of  albumen,  1.2  gr.  of  gelatine,  1.8  gr.  of  fibrin,  and  1.6  gr.  < 
water  or  losa 

According  to  Beuss  (of  Berlin),  100  parts  of  tabercoUr  mal 
ter,  dried  at  a  temperature  of  100^,  contain  : 

1.  Cholesterine,  4.94 ; 

2.  Oleale  of  soda,  13.50; 

3.  A  special  substance,  sea  salt,  lactate  and  sulphate  c 
soda,  8.46. 

4.  Casein,  sea  salt,  sulphate  and  phosphate  of  sodi 
7.90; 
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5.  Insoluble  casein,  oxide  of  iron,  phosphate  of  lime,  car- 
bonate of  lime,  toagnesia,  suJpbur,  65.11. 

Total,  99.91. 

M.  Felix  Boudet  ha^  published  some  interesting  re^earcbeB, 
which,  however,  refer  rather  to  the  compodtion  of  pulmonary 
tubercle,  and  to  the  comparison  of  this  composition  with  that 
of  the  pulmonary  parenchyma.  According  to  this  author, 
tubercle  yields  gelatine  to  boiling  water,  and  albumen  to  cold 
water,  together  with  a  substance  analogous  to  casein  and  not 
unlike  fibrin,  which  is  precipitated  by  acetic  acid.  The  addi- 
tion of  alcohol  demonstrates  the  existence  of  oleic  and  margaric 
acids,  of  neutral  fat  (oleine  and  margarine),  lactic  acid,  lactate 
of  soda,  extractive  matt-ers,  cerebric  acid,  and  especially  of 
cholesterine,  which  constitutes  about  the  twentieth  part  of  the 
dried  tubercular  maaa  When  incinerated,  we  find,  moreover, 
chloride  of  sodium,  phosphate  of  lime,  a  little  carbonate  of 
lime,  sulphate  and  carbonate  of  soda,  silica,  oxide  of  iron  and 
lactic  acid. 

Tubercle,  when  once  developed,  cannot  remain  long  in  this 
condition.  Its  essential  peculiaiity  is  to  obey  the  laws  of  its 
evolution  and  to  undergo  further  transformations.  Three 
varieties  of  transformation  may  occur.  The  first,  and  by  far 
the  most  frequent,  is  that  of  softening;  the  second,  is  the 
melanotic  or  sooty  transformation ;  and  the  third,  the  creta- 
ceous transformation.  These  we  shall  now  examine  in  succea- 
sion. 

Softening  of  tvbercle. — The  mode  in  which  the  softening  of 
tubercle  takes  place,  suggests  several  important  questions. 
And  first,  we  may  ask,  can  the  grey,  semt-transpareut,  tuber- 
cular matter  undergo  the  process  of  softening  ?  We  think  it 
probable,  if  not  almost  certain,  that  it  cannot,  and  that  to 
attain  this  condition,  it  must  first  undergo  the  yellow  trans- 
formation. As  for  the  yellow  tubercle  properly  so  called,  whe- 
ther developed  as  such,  or  as  a  consequence  of  the  evolution  of 
the  grey  matter,  it  alone  softens. 

Tubercle,  in  general,  begins  to  soften  at  its  centre ;  periphend 
Hoftening  is  much  less  frequent.     In  either  case,  the  yellow 
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inafcter  becomes,  at  first,  moist  and  j^reofiy  to  the  touch ;  at  last, 
reeembling  thick,  yt-llow  oi-  ^reeui^h  jius.  OccasionaUy,  tliu 
liijuid  separates  iuto  two  parts ;  the  one,  fliuil,  i^'ilnuriess, 
and    abnost   transparent ;    the   other,   opaque,   vbitisb,   and 


We  are  indebted  to  Vogel  for  a  rery  accurate  microscopic 
investigation  of  the  fluid  derired  from  the  softening  of  tuber- 
cle, and  of  the  method  by  which  this  process  takes  place. 
"The  amorphoQs  stroma  becomes  first  liqnrficd,  and  then  the 
elementary  granules  separate  from  one  another ;  at  the  same 
time  the  cells  and  cytoblasts  become  free,  in  part  break  np, 
and  produce  thus  a  sort  of  emulsion,  by  their  admixture,  either 
with  the  pre-existing,  or  a  newly  secreted  fluid.  The  tissues,  in 
the  centre  of  which  the  tubercles  are  deposited,  )>artici]iate,  for 
the  most  part,  in  this  species  of  fusion ;  they  soften  with 
greater  or  less  rapidity,  according  to  their  density,  and  the 
prodact  of  their  disintegration  becomes  mixed  up  with  the 
softened  tubercular  mass.  The  thick  puriform  fluid  thus  pro- 
duced constitutes,  therefore,  a  species  of  organic  detritas,  a 
collection  of  fragments  saturated  with  serous  fluid,  and  under 
the  microscope  exhibits  very  indefinite  characters,  resembling, 
in  fact,  a  mass  of  elementary  grimules  with  incomplete  cells 
and  more  or  less  perfect  cytoblasts.  Sometimes  we  notice 
crystals  of  cholesteriiie.  or  of  ammoniaco-magnesian  phosphate, 
together  with  certain  other  organized  formations  derived  from 
the  neighbouring  tissues." 

The  views  expressed  in  this  passage,  appear  thoroughly  con- 
formable with  the  truth  ;  nor,  indeed,  do  we  ticsitate  to  adopt 
them.  It  is  useless,  therefore,  to  discuss  the  question  as 
to  whether  the  cause  of  the  softening  process  be  inherent  in 
the  tubercle  itself  or  be  simjily  a  consequence  of  the  purulent 
secretion  trom  the  surrounding  tissues,  which,  infiltrating 
the  tubercle,  disintegrates  and  softens  it ;  a  question,  indeed, 
which  has  been  vehemently  discussed  during  the  last  twenty 
yeara 

The  softened  mass  tends,  for  the  most  part,  to  eliminate 
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the  pus  of  an  ordinary  abscesa  The  mediiun  through  which 
this  elimination  takes  place,  varies  according  to  the  organ  or 
tissue  affected. 

As  soon  as  the  eliminative  process  has  been  accomplished, 
we  find,  in  place  of  the  tubercular  matter,  an  excavation  pre- 
senting the  following  characteristics : 

The  tubercular  excavation  varies  in  point  of  siza  Its  wails 
are  generally  anfractuous,  unequal,  irregular,  and  formed, 
either  by  the  parenchyma  of  the  organ  in  which  the  morbid 
product  was  originally  developed,  a  parenchyma  itself  infil- 
trated with  tubercular  matter,  or  by  a  false  fibrous  membrane, 
strongly  adherent  to  the  surrounding  tissue. 

This  false  membrane  almost  invariably  shews  the  cavity  to 
be  of  long  standing.  This  cavity  is  seldom  found  either  full 
or  empty  ;  but  it  usually  contains  a  small  quantity  of  purulent 
fluid,  secreted  by  its  adjacent  walls. 

These  cavities  last,  for  the  most  part,  as  long  as  the  patient 
Uvea  It  sometimes,  however,  happens  that,  having,  as  we 
have  just  stated,  become  lined  with  false  membranes,  beyond 
which  there  exists  no  infiltrated  tubercular  matter,  they 
may  at  length  become  obliterated,  and  present  the  appear- 
ance of  an  actual  cicatrix.  In  such  a  case,  the  size  of  the 
cavity  gradually  diminishes,  its  walls  mutually  approximate, 
suppuration  becomes  more  scanty,  and  the  parietes  end  by 
coming  in  contact,  the  false  membrane  lining  one  side  of  the 
cavity  becoming  closely  adherent  to  that  of  the  other.  Such 
is  the  origin  of  many  of  those  cicatrices,  found  occasionally  in 
certain  organs,  and  more  especially  in  the  parenchyma  of  the 
lung& 

Tubercles,  when  once  developed,  tend,  in  the  immense  ma- 
jority of  cases,  to  softening  and  expulsion  from  the  organ  in 
which  they  have  been  developed.  Some,  however,  appear  to 
undergo  certain  other  species  of  transformation,  which  are 
justly  considered  as  modes  of  cure  :  these  are : 

I.  The  melanotic  or  sooty  transfonnation, — Under  this 
head,  we  comprehend  that  to  which  M.  Boudet  has  given  the 
name  of  black  matter.  The  tubercle  is  of  moderate  consist- 
So  « 
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enee,  and  tmctaoue  to  the  t.ouch ;  while  numerous  points  of 
black  streaks  are  seen,  both  on  its  surface  and  in  its  ijil«rior. 
These  gradually  extend,  and.  not  unfrequently,  the  recently 
formed  matter  becomes  perfectly  black  The  microscope  and 
chemical  analysis  demonstrate  the  preaeuce  of  a  large  amount 
of  fatty  matter  ;  this  new  formation  would  seem  to  depend  on 
an  excess  of  molecular  fat  granules. 

2,  The  calcareous  or  cretaceous  transformation. — ^Thia  is  of 
more  common  occurrence  than  the  preceding,  and  constitutes 
those  chalky  formations,  not  unfrequently  met  with  in  the  aged. 
The  new  substance  is  composed  of  a  great  number  of  small, 
whitish,  friable  grains,  not  unlike  plaster :  or  of  hard,  stony 
particles,  which  are  either  opaque  or  transparent  These 
are,  at  first,  very  small,  but  they  gradually  increase  and 
become  agglomerated,  so  as  to  take  the  place  of  the  tubercular 
matter. 

The  matter  thus  transformed  is  generally  enclosed  in  a  cyst 
having  fibrous  or  fibro-cartilaginons  parietea 

These  calcareous  concretions  have  been  analyzed  by  M.  Felix 
Boudet.  100  parts,  when  deprived  of  all  animal  matter,  dried 
at  100°  centigrade  measure,  calcined,  and  then  exhausted  witi 
distilled  wat*r,  gave  per  gramme : 

0,701 


Soluble  salts 
Residuum 


0.»96 


The  residuum  was  chiefly  composed  of  phosphate  of  li 
with  a  small  quantity  of  carbonate  of  lime,  silica,  and  oxide  4 
iron.    The  soluble  salts  were  the  chloride  of  sodium,  pboepbBl 
and  Bolphate  of  soda. 

The  calcareous  or  cretaceous  transformation  of  tubercle  ^ 
due  to  an  excess  of  saline  molecular  granules,  as  shewn  by  t 
microscope. 

We  shall  terminate  the  microscopic  and  chemical  history  o 
tubercle,  by  quoting  two  qnaiititative  analyses,  taken  from  ( 
work  of  Simon ; 
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Analysis  of  a  tubercular  mass  deposited  in  the  liver. 

Water 826.04 

Solid  constituents 173.96 

Fat  remoyed  by  aather,  consisting  of  olein  and )  ia  63 

margarine ' 

Alcoholic  extract 21.75 

Aqueous  extract,  with  some  traces  of  pyin        .  8.34 

Insoluble  organic  residuum       ....  120.34 

Fixed  salts 4.90 

Analysis  of  tubercular  masses  found  in  the  abdominal  cavity. 

Water 893.82 

Solid  constituents 106.18 

Fat 25.40 

Casein  and  alcoholic  extract     ....  12.39 

Pyin  and  watery  extract 6.19 

Salto 7.43 

Crude  tubercular  matter 54.55 


AETICLE    III. 

OF  CANCEE. 

We  shall,  according  to  our  usual  method,  first  review  the 
physical  characteristics  of  cancer,  dwelling  especially  upon  the 
microscopic  researches  made  respecting  them,  both  in  France 
and  elsewhere.  We  shall  then  consider  the  chemical  composi- 
tion of  this  newly  formed  product,  and  endeavour  to  ascertain, 
as  far  as  possible,  what  resources  the  practice  of  our  art  is 
capable  of  drawing  from  the  information  thus  obtained. 

Sect.  I. — Of  the  Physical  and  Microscopic  Characteristics 

of  Cancer. 

The  microscopic  examination  of  cancer  dates  from  about 
twenty  years  past  We  shaU  endeavour  to  give  a  sketch  of  the 
same,  by  dividing  its  history  into  three  phases,  as  represented 
by  three  authorities,  whose  researches  we  shall  briefly  comment 
upon  :  Vogel,  Lebert,  and  Forster. 

These  three  phases  correspond  to  three  different  perioda 
Vogel  represents  the  microscopic  investigation  of  cancer. 
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originating  and  developing  itself  with  such  rapidity  in  Ger- 
many, as  to  lead  to  the  belief,  that  it  was  about  to  reach,  at 
a  bound,  the  highest  degree  of  precision. 

We  consider  M  Lcbert  to  be  the  personification  of  the  intro- 
duction of  the  microscopic  study  of  cancer  in  France,  and  of 
the  discussion  to  which  the  results  obtained  by  the  Qermans 
gave  rise. 

Lastly,  M.  Forster  represents  (if  we  may  so  speak)  the  reac- 
tion which  has  taken  placa  He  denies  the  accuracy  of  the  results 
hitherto  obtained,  as  also  the  assertion,  that  nothing  further 
remains  to  be  done,  in  the  microscopic  investigation  of  cancer. 

We  shall  now  give  a  short  summary  of  the  researches  of  the 
above-mentioned  observers. 

The  histological  elements  which  constitute  cancer  are  toler^ 
ably  numerous,  and  require  to  be  reviewed  in  succession. 

1.  A  firm  amorphous  substance,  closely  resembling  coagu- 
lated fibrin, — It  becomes  transparent  on  the  addition  of  acetic 
acid,  ammonia,  and  other  caustic  alkalies,  and  contains  a  large 
number  of  molecular  granules  consisting  for  the  most  part  of 
modified  protein  or  fat.  This  is  the  cytoblastenia  or  nidus,  from 
which  are  subsequently  developed  the  elements  of  cancer. 

2.  Mohcular  granules. — ^These  appear  to  consist  partly  of 
a  modified  protein  compound,  and  partly  of  fiat  They  are 
occasionally  accompanied  by  large  fat  globules ;  rarely  are 
they  constituted  by  calcareous  salts.  In  the  softened  portions 
of  cancer  they  are  very  numerous. 

3.  Cellular  structure, — This  is  a  very  important  element^ 
which,  while  rarely  wanting,  occasionally  preponderates  to 
such  a  degree,  as  to  constitute  almost  the  entire  pathological 
formation  (as  in  encephaloid). 

According  to  Vogel,  there  are  two  varieties  of  cells  :  the  one 
is  the  cancer  cell  properly  so  called,  which  always  remains  as 
such ;  the  other,  a  ti-ansition  ceU,  wliich  may  be  converted  into 
some  other  tissue,  more  pai-ticularly  the  fibrous. 

Cancer  cells, — ^They  vary  considerably,  from  the  simple 
cytoblast  up  to  the  perfect  cell  These  varieties  correspond  to 
difierent  degrees  of  cancerous  development. 


ORGANIC  PB0DUCT8  OF  NEW  FOBMATION.  551 

The  nuclei  of  these  cells  are  from  ^ao  th  to  ^j^th  of  a  line  in 
diameter.  They  sometimes  contain  nucleoli,  and  are  insoluble 
in  acetic  acid. 

The  round  or  oval  cells  vary  from  the  y^th  to  the  y^o*^ 
of  a  line  in  diameter,  and  are  soluble  in  acetic  acid  and  caustic 
alkalies. 

The  following  varieties  are  most  frequently  met  with. 

a.  Peculiarly  formed,  caudate,  ramifying  cells. 

6.  Cells  containing  a  large  number  of  nuclei  (from  twenty  to 
thirty),  or  enclosing  in  their  interior  recently  formed  but  per- 
fect cells.  Their  diameter  varies  from  the  pj  o^th  to  the  ^^y 
or  even  to  the  ^^^th  of  a  line. 

c.  Cells  with  thick  walls  and  a  double  contour. 

d.  Double  cells,  resulting  from  the  division  of  one,  or  the 
fusion  of  two  cells. 

e.  Cells  filled  with  granules,  together  with  others  in  which 
granules  appear  to  be  scattered  over  the  surfaca 

/  In  certain  cancers  there  are  found  cells  of  various  shapes 
and  sizes,  containing  a  granular  pigment,  usually  of  a  black 
colour. 

These  different  forms  of  cells  not  unfrequently  pass  from  one 
to  the  other,  by  more  or  less  marked  transitions. 

Hence  it  follows,  says  Vogel,  that  the  term  cancer  cell  can 
only  be  applied  to  one  determinate  form  of  cell  differing  from 
every  other,  and  that  on  examining  a  single  cell  under  the 
microscope,  it  is  impossible  to  say  whether  it  be  cancerous  or 
not ;  but  that  frequently  all  doubt  is  cleared  up,  when  a  mass 
of  cancer  cells  is  examined,  and  this,  as  much  on  account  of 
the  diversity  which  they  present,  as  on  that  of  the  special 
characteristics  appertaining  to  eacL 

Transitory  cells, — ^These  are,  in  general,  fibre-cells;  in  other 
words,  they  are  fusiform  cells  elongated  in  two  opposite  direc- 
tions upon  the  same  axis.  They  are  far  more  frequently  met 
with  in  hard  than  in  soft  cancer. 

Fibres  often  enter  into  the  formation  of  cancer :  some  re- 
semble those  of  fibrous  tumours ;  others  are  analogous  to  the 
fibres  of  cellular  tissue  (from  the  i^oir^h  to  the  ^f^th  of  a  line 
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in  diameter).  In  some  cases  they  present  the  aspect  of  muscu- 
lar fibres  ;  in  others,  again,  they  resemble  the  so  called  micle- 
ateilfihrea  (fibres  of  elastic  tissue). 

The  fibrous  formations  are  wanting  in  the  medullary  variety 
of  cancer. 

+.  Blood  vessels.— These  are  found  in  the  majority  of  can- 
cerous tumours.  OccaaionaUy  they  are  of  recent  formation, 
at  other  times  they  constitute  the  residue  left  after  the  dostruc- 
tion  of  organs,  compressed  and  disintegrated  by  the  cancerous 
growth.  Cancerous  tumours,  containing  a  large  number  of 
recently  formed  vessels,  constitute,  in  general,  that  variety  to 
which  the  teTm/tinffus  hmttatodes  was  formerly  applied. 

5.  In  cancerous  tumours  there  is  frequently  found  a  thick 
fluid,  containing  a  substance  analogous  to  mucin  or  pyio.  It 
coagulates  into  a  colourless,  striated,  amorphous  mass,  on  the 
addition  of  acetic  acid,  sulphate  of  iron,  infusion  of  galls,  alum, 
alcohol,  and  corrosive  sublimate. 

Such,  then,  are  the  constituents  of  cancer,  and  the  mode  in 
which  they  are  grouped  together  explains  the  varieties  of  this 
disease  met  with  in  practice,  as  we  shall  now  attempt  to 
demonstrate,  adopting,  as  before,  the  classification  of  VogeL 

FiEST  VakieTY. — MedvXlary  Fungus  or  Encephtdoid. — In 
this  variety  of  cancer,  the  cancer  cells  preponderate  over  the  re- 
maining histological  elements  of  the  morbid  growth.  Fibrons 
tissue  is  only  met  with  in  small  quantity,  and  is  sometimes 
entirely  absent.  A  certain  quantity  of  viscid  fluid,  as  described 
above,  is  likewise  found.  "When  this  fluid  is  very  abundant^  it 
may  constitute  a  variety  to  which  the  term  gelatinifoi-m  c&ncer 
has  been  sometimes  applied.  The  blood  vessels  are  not  always 
obliterated  ;  and,  in  fact,  tliey  are  sometimes  very  numerous  in 
this  variety  of  cancer.  When  rupture  of  these  vessels  takes 
place  and  blood  is  cfiiised,  it  constitutes  that  form  of  the  dis- 
ease to  which  the  name  otfiingiia  fiamatodes  has  been  given. 

Second  Vaeiety. — Sckirrus. — ^The  fibrous  tissno  prepon- 
derates in  this  variety,  and  hence  it  is  that  schirms  is  harder 
and  firmer  than  encephaloid  cancer.  The  blastema  in  which  !t 
is  developed  ezists  from  the  outset,  and  is  sometimes  met  witfi 
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alone,  before  any  subsequent  formation  has  taken  place;  for 
this  reason,  the  microscope  may  not  be  able  to  detect  fibres 
during  the  earlier  stages  of  schirrous  development.  Vogel 
rather  considers  schirrus  as  a  combination  of  non-malignant 
fibrous  tumour  with  medullary  cancer ;  inasmuch  as  that  it 
occurs  in  a  variety  of  forms,  the  extremes  of  which  border, 
on  the  one  hand,  upon  encephaloid,  and  on  the  other,  upon 
fibrous  tumours  in  general 

Cells  are  not  entirely  wanting  in  schirrus,  but  they  are  &r 
more  numerous  in  those  cases  where  the  cancerous  disease 
approaches  the  medullary  typa  They  are  generally  imper- 
fectly developed,  not  very  characteristic,  and  reveal  themselves 
only  by  the  presence  of  a  greater  or  less  number  of  nuclei 
They  are  small,  rounded,  elliptical,  and  granular. 

Elementary  granules  are  likewise  often  met  with,  more 
especially  when  softening  commences. 

The  viscid  fluid  is  also  found  in  this  variety  of  cancer ;  it  is 
sometimes  sufficiently  abundant  to  give  a  gelatinous  character 
to  the  schirrous  mass. 

Third  Variety. — Melanosis  in  combination  tuith  Cancer  ; 
Melanotic  Cancer, — In  the  composition  of  this  form  of  the 
disease,  there  enters  a  certain  amount  of  black  pigment  This 
pigment  is  sometimes  free,  at  other  times  it  is  contained  in  cells 
which,  in  their  external  characters,  differ  but  little,  if  at  all, 
from  real  cancer  cells  (true  melanosis).  When  free  granules 
exist,  they  often  consist  of  sulphuret  of  iron. 

The  combination  of  melanosis  may  occur  with  encephaloid 
as  well  as  with  hard  cancer. 

Fourth  Variety. — Areolar  or  Alveolar,  Oelatiniform 
Cancer  or  Colloid, — When  the  gelatinous  fluid  found  in  cancer 
is  greatly  increased  in  quantity,  the  mass  assumes  a  gela- 
tinous consistence. 

This  form  of  cancer  has  for  its  stroma,  fibres,  which  at  one 
time  form  a  delicate  network,  and  at  another,  a  thick,  firm  mass, 
of  cartilaginous  appearance,  as  in  fibrous  cancer.  The  inter- 
stices are  filled  up  with  a  colourless,  transparent  jelly  which, 
when  examined  under  the  microscope,  presents  the  appearance 
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of  an  amorphous  masa  Sometimes,  however,  it  contains  cells 
of  a  very  pale  colour,  which  differ  from  ordinary  cancer  cells  in 
being  of  larger  size,  and  in  the  thinness  of  their  walls.  They 
occasionaUy,  moreover,  contain  crystals  of  ammoniaco-magne- 
sian  phosphate. 

Such  is  the  microscopic  history  of  cancer,  according  to  VogeL 
The  author,  however,  does  not  appear  to  consider  the  cancer 
cell  as  a  specific  distinct  type  of  celL 

This,  however,  has  been  done  in  France,  and  for  it  we  are 
much  indebted  to  the  researches  of  M.  Lebert  We  shall  en- 
deavour, according  to  this  author,  to  describe  what  the  cancer 
cell  really  is,  or,  as  he  terms  it,  the  specific  character  of  the 
cancer  cell,  a  character  denied  in  England  by  Bennett,  and  in 
Germany  by  Virchow  and  VogeL 

The  cancer  cell  is  often  incomplete,  and  in  many  tmnonrs 
there  may  be  seen  large  nuclei  with  nucleoli,  and,  in  dose 
proximity,  smaller,  less  numerous,  but  perfect  cells. 

When  the  wall  of  the  cell  is  perfect,  its  mean  diameter  is 
from  0'"°^  •  .02  to  0""»-  .025.  There  is  a  special  definite  pro- 
portion between  the  dimension  of  the  cell  and  that  of  the 
nucleus,  which  appears  much  larger  than  it  really  is,  in  com- 
parison to  the  envelope  which  surrounds  it.  This  alone,  sajrs 
M.  Lebert,  is  sometimes  sufficient  to  reveal  the  cancerous  na- 
ture of  the  tissue  examined. 

The  type  of  the  cancer  cell  is  a  small  regularly-shaped  sphere, 
with  an  elliptical  nucleus,  excentrically  placed,  occupying 
nearly  half  or  even  more  of  the  interior,  and  containing  one 
more  large  nucleolus.  This  typical  cell  is  rarely  found  in  a 
perfect  condition.  The  cellular  envelope  may  assume  an  ovoid 
form, — elongated, — triangular,  with  blunt  or  sharp  angles, — 
fusiform,  pointed  at  either  extremity,  and  large  in  the  middla 
On  other  occasions  it  presents,  instead  of  two  vertical  appen- 
dages, one  long  and  pointed  prolongation  emanating  from  a 
round  cell ;  or  three  or  four  elongated  and  pointed  appendages, 
emanating  from  an  ovoid  or  irregular  cell 


*  Millimetre,  about  the  u^^th  of  an  inch. 
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The  outline  of  the  cancer  cell  is  pale  and  slightly  marked, 
contrasting  strongly  with  that  of  the  nucleus,  which  is  well 
defined.  The  contents  of  the  cell,  provided  that  no  infiltration, 
whether  pigmentary,  fatty,  or  granular,  exist,  are  composed  of 
small  molecules  resembling  the  fibro-albuminous  molecules  met 
with  in  various  other  pathological  productions  This  fine 
granular  appearance  serves  to  throw  into  relief  the  external 
outline  of  the  cell. 

The  pigmental  infiltration  of  the  cancer  cell  constitutes  a 
special  variety,  viz.,  melanotic  cancer.  This  is  a  primitive  form, 
and  not  a  degeneration  of  the  cell 

There  are  two  varieties  of  melanotic  cancer. 

In  one,  the  black  pigment  is  found  external  to  the  cells,  be- 
tween their  interstices,  in  the  form  of  fine  granules,  0*""*-  .002 
in  diameter ;  or  in  that  of  small  globulins,  of  fix)m  0"*"*-  .004  to 
Omni.  QQ5 .  morc  rarely  does  it  appear  as  true  melanotic 
globules,  O''^"^  .01  in  diameter,  without  nuclei  or  nucleoli,  and 
entirely  filled  with  black  pigment. 

The  second  variety  is  far  more  common  ;  it  is  that  in  which 
the  pigment  infiltrates  the  cancer  cells  under  the  form  of 
granules  or  globules,  which,  at  times,  admit  of  our  seeing  the 
nucleus  and  nucleolus,  and  at  others,  fill  the  cell  so  completely 
as  to  obscure  everything  else.  The  cells  which  contain  this 
pigment  are,  in  general,  somewhat  distended  and  increased  in 
size.  According  to  M.  Lebert,  they  may  attain  a  diameter  of 
from  0'""^-  .03  to  0'""*-  .04. 

The  nucleus  is  the  invariable  and  characteristic  element  of 
the  cancer  cell  Sometimes  the  cellular  envelope  embraces  it 
so  closely,  as  to  render  it  invisible  even  with  a  high  power, 
and  thus  to  lead  to  a  belief  in  its  absence. 

When  but  imperfectly  developed,  this  nucleus  is  round; 
when  completely  formed,  it  is  ovoid  or  elliptical ;  the  outlines 
being  strongly  marked.  Varying  in  dimensions  from  0°*™-  .01 
to  0™"^-  .01 5,  it  rarely  exceeds  O'""^-  .02,  or  falls  below  O"*"*-  .01 
and  0™°^-  .0075.  When  the  nucleus  is  elliptical,  it  is  generally 
from  a  quarter  to  a  third  longer  in  one  direction  than  in  the 
other. 
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The  nncleas  sometimes  contain^  fine  granules,  bat  it  more 
especially  encloses  a  nucleolas,  which  has  a  dull  appearance; 
and  is  much  larger  than  in  any  other  species  of  cell  Of  these 
nucleoli  there  may  be  one,  two,  three,  or  even  more.  Hieir 
mean  diameter  varies  from  0"""  .0025  to  0""^  .0033 ;  occ«r 
sionally  they  exceed  these  dimensions,  and  in  such  cases  contain 
molecules,  the  natnre  of  which  has  not  as  yet  been  ascertained, 
and  upon  which  M,  Lebert  offers  no  opinion. 

To  sum  up  then,  the  typical  cancer  cell  may  be  distin- 
guished, in  the  great  majority  of  caaes,  by  certain  fixed  arent^ 
dimensions,  by  the  multiformity  of  its  cellular  walls,  by  its 
voluminous  nucleus,  and,  lastly,  by  its  large,  dull,  but  very 
distinct  nucleolua 

M.  Lebert  proceeds  to  describe  two  varieties  of  the  cancer 
cell :  the  one  is  the  mother  cell ;  the  other,  the  cell  with  con- 
centric walla. 

The  mother  cells  are  characterized  by  the  multiplicity  of  their 
nuclei,  which,  while  presenting  their  ordinary  appearance,  may 
be  from  three  or  four  up  to  fifteen  or  twenty  in  number  The 
dimensions  of  these  cells  sometimes  attain  0""°-  .Oi  or  O"™'  .06, 
and  even' more.  In  their  interior  are  sometimes  found  smaller, 
but  perfect,  cells  intermingled  with  the  nucleL 

The  concentric  cancer  cells  are  formed  by  superimposed 
layers.  In  some  such  cases,  the  perfect  cell  wall  is  surrounded 
by  another  cell  wall,  equally  perfect  but  larger ;  in  others,  the 
concentric  structure  is  produced  by  several  superimposed  mem- 
branous envelopes,  of  lamoUar  appearance.  This  is  especially 
met  with  in  colloid  cancer. 

It  might  sometimes  be  thought,  that  the  cancer  cells  do  not 
always  possess  the  characteristics  assigned  to  them  by  M,  Lebert. 
According  to  this  observer,  when  such  is  the  case,  it  is  owing 
to  the  cells  being  imperfectly  developed,  without  cellular  walls, 
and  containing  only  email  nucld,  with  rarely  a  characteristic 
nucleolus. 

Cancer  cells  are  liable  to  numerous  changes,  according  to 
M.  Lebert ;  these  ore  as  follows : 

a.  Difflnenoe; 
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b.  Thickening  of  their  parietes ; 

c.  Diffusion; 

d.  Granular  or  fatty  infiltration ; 

e.  Atrophy,  with  distortion  of  the  cells  and  nuclei 
Diffluence, — In  this  case  the  cells  lose  their  primitive  con- 
figuration, and  become  a  shapeless  mass  of  molecular  granules. 
This  phenomenon  may  occur  in  three  different  degrees,  accord- 
ing to  M.  Lebert. 

In  the  first,  the  contents  of  the  nucleus,  viz.,  the  nucleoli  and 
molecular  granules,  are  united  to  form  a  species  of  regular  or 
irregular  globe  in  the  centre  of  the  nucleua 

In  the  second,  the  nucleus  itself  loses  its  outline,  and  is  re- 
placed by  a  granular  mass  which  retains  its  nuclear  form,  but 
is  still  very  indefinite. 

In  the  third,  the  entire  cell  is  but  a  mass  of  granules,  with 
or  without  regular  outlines. 

Thickening  of  tlie  Cellular  Parietes. — ^This  is  not  an  un- 
common change;  the  cell  wall  may  obtain  a  thickness  of 
Qmm.  005  The  wall  in  such  a  case  presents  a  double  outline, 
between  which  we  may  detect,  at  one  time,  a  granular  sub- 
stance ;  at  another,  a  dull  homogeneous  substance,  and  occa- 
sionally hyaline  nuclei 

Diffusion. — ^This  is  a  phenomenon  of  endosmosis,  the  cell 
being  absorbed  by  a  fluid  having  a  lower  specific  gravity  than 
the  contents  of  the  cell  itself  The  following  results  take  place. 
The  cell  wall  enlarges  and  becomes  limpid ;  sometimes  the 
imbibition  actually  takes  place  in  this  cell  wall,  and  we  then 
perceive  two  layers,  separated  by  a  transparent  fluid ;  at  other 
times  the  separation  is  only  partial,  and  there  appears  on  the 
surface  of  the  cell,  a  prominence,  in  shape  resembling  a  watch 
glass ;  in  other  cases,  again,  we  see  two  or  three  of  these  par- 
tial elevations  upon  the  periphery  of  the  same  cell  wall,  which, 
however,  still  retains  its  limpidity.  It  is  probably  to  a  similar 
phenomenon  of  imbibition,  that  the  concentric  cells  owe  the 
peculiar  disposition  of  their  walls. 

Oranular  and  Fatty  Infiltration, — This  is  one  of  the  most 
frequent  of  the  modifications  which  the  cancer  cell  undergoea 
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It  consists  in  the  development  of  granular  molecules,  which  at 
length  so  completely  fill  the  cell,  as  entirely  to  conceal  the 
nucleus  and  nucleolus, — ^a  mere  globular  mass  of  granules  being 
all  that  can  be  seen  under  the  microscope.  At  the  same  time 
there  are  almost  always  observed  a  certain  number  of  droplets, 
together  with  fat  globules  of  various  sizes.  Sometimes  the 
nucleus,  infiltrated  with  fat,  appears  to  be  merely  a  fat  vesicla 

This  modification  of  the  cell  is  not,  according  to  M.  Lebert, 
a  local  curative  tendency  on  the  part  of  the  disease,  but  a 
simple  cellular  deterioration. 

Atrophy  ami  Distortion  of  the  Cancer  Cells, — ^This  pheno- 
menon is  the  inverse  of  that  which  has  been  termed  difiusion. 
It  is  occasionally  observed  in  those  cases  of  cancer,  which, 
having  diminished  in  size,  become,  as  it  were,  partially  dried 
up  and  withered  This  change  consists  in  the  cell  losing  its 
regular  outline,  and  presenting  internally  a  rugged  appearance. 

In  cancerous  tumours,  rich  in  cells,  we  frequently  meet  with 
very  small  globules,  which  are  thus  described  by  M.  Lebert 

Their  diameter  is  from  O*"*"-  .003  to  O"*"-  .004?.  Their  inte- 
rior is  homogeneous,  and  they  resemble  small  nucleoli  Some, 
which  are  larger,  vary  in  size  from  0"'"-  .OO-i  to  0"*™-  .006 ; 
their  outlines  are  more  marked,  and  their  contents  are  paler  in 
colour,  some  even  contain  one  or  two  nucleoli ;  many  of  these 
globulins  are  surrounded  with  a  pale  cellular  envelope,  the 
dimensions  of  which  vary  from  O"""-  .006  to  0'"™  .007.  Other 
nuclei  present  a  more  perfect  typo  of  formation,  their  outlines 
are  well  marked,  and  they  contain  one  or  two  large  nuclei. 
We  may  thus  observe  a  transition  l>etwecn  the  globulins,  in- 
complete nuclei,  and  small  cells  on  the  one  hand ;  and  between 
the  most  perfectly  developed  nuclei  and  cells  on  the  other. 

Such  are  the  views  of  M.  Lebert  respecting  the  cancer  cell 
We  would,  however,  observe,  that  his  specific  cancer  ceU 
appears  to  us  susceptible  of  numerous  modifications  and  of 
great  alterations ;  and  that  some  of  the  reproaches  which  he 
addresses  to  Vogel  and  Virchow  are  equally  applicable  to 
himself;  in  other  words,  amid  these  modifications  and  varieties, 
etc.,  the  typical  cancer  cell  is,  in  all  probability,  an  exceptional 
])hen()menon. 
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As  regards  the  remaining  histological  elements  of  cancer,  M. 
Lebert  differs  but  little  from  M.  Vogel.  He  admits :  1.  Fibrous 
tissue;  2.  Fibro-plastic  elements,  which  are  sometimes  met 
with  in  the  form  of  long  spindle-shaped  bodies,  with  narrow, 
flat,  elliptical  nuclei ;  3.  Fat ;  4.  Pigment ;  5.  Gelatinous 
matter;  6.  Mineral  particles;  7.  Inflammatory  products  (pus 
globules) ;  8.  Blood  globules ;  and  9.  Blood  vessels. 

We  now  come  to  the  most  recent  representative  of  the 
German  school,  viz.,  M.  Forster.  This  observer  states,  that  all 
that  has  hitherto  been  laid  down  by  M.  Lebert,  respecting  the 
cancer  cell  and  its  specific  character,  must  be  rejected,  having 
no  existence.     The  following  are  his  views  upon  the  subject. 

Cancer  is  a  growth  composed  of  permanent  tissues  (fibres 
and  vessels)  and  transitory  cells,  disposed  in  such  a  manner  as 
to  occupy  the  areolae  formed  by  the  fibro-vascular  network  or 
stroma.  The  intercellular  substance  furnishes  the  cancer  fluid. 
The  stroma  is  formed  of  fibrous  tissue,  itself  composed  of 
fibres,  some  of  which  are,  as  it  were,  twisted  and  tangled; 
while  others  are  stiff,  straight,  and  spindle-shaped ;  elastic 
fibres  are  also  sometimes  met  with,  but  cancer  possesses  no 
special  fibres. 

It  is  these  different  kinds  of  fibres  which,  by  interlacing, 
form  the  areolae  or  cells  of  cancer. 

The  fluid  of  cancer  is  composed  of  serum  and  solid  con- 
stituents: the  serum  contains  albumen,  fat,  extractive  mat- 
ters, and  salts;  the  principal  solid  elements  are  molecules, 
granules,  nuclei,  and  cells. 

These  cells  present  the  most  varied  forms  and  dimensions : 
they  may  be  round,  globular  or  flattened,  oval  and  angular, 
and  are  occasionally  furnished  with  several  tail-like  prolonga- 
tions or  appendages ;  they  are,  in  general,  finely  granular,  and 
their  wall  has  but  one  single  outline :  their  size  varies  from 
the  1.000th  to  the  3.000th  of  a  millimetre ;  they  contain  one 
nucleus,  but  rarely  more.  These  nuclei  are  of  large  size  ;  they 
are  of  round  or  oval  form,  smooth  or  faintly  granular,  with 
one  or  two  nucleoli  Aside  of  these  nucleated  cells,  may  often 
be  seen  free  nuclei,  analogous  to  those  of  the  ceUs  themselves  ; 
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occasianally  these  free  nuclei  are  the  only  solid  coii»;titaeiita 
the  fluid  portion  of  cancer. 

According  tn  M,  Forster.  the  molecules  and  gnuinlea  are 
a  similar  nature  to  those  met  with  in  every  Itlast^ma  dnria 
the  process  of  organizatioa  The  development  of  the  can© 
cells,  their  chemical  reaction,  and  ultimate  transfonuatioE 
present,  he  asserts,  the  same  phenomena  as  cells  in  general 

Is  the  Bo-oalled  cancer  cell  a  special  formation  peculiar  I 
cancer  ?  Such  is  the  question  put  by  M.  Forster,  and  he  bee 
tates  not  to  assert,  that  the  results  afforded  by  the  microseo] 
are  such  as  entirely  to  overthrow  the  opinion  respecting  tl 
specific  nature  of  these  cells. 

M.  Forster  states  that  they  are  met  with  of  the  same  fonn 
and  dimensions,  as  often  in  healthy  as  in  diseased  tissues. 

The  transformation  of  the  cancer  cell,  he  asaerts,  offers 
especial  peculiarity. 

These  quotations  are  sufficient  to  shew  the  views  entertaine 
by  M.  Forster. 

In  the  midst,  then,  of  such  a  diversity  of  opinion,  whose  aathc 
rity  are  we  to  admit  ? 

Vogel,  it  is  true,  describes  a  species  of  cancer  cell,  but  it  ] 
not  characteristic ;  it  may  be  met  with  in  other  cases ;  id 
word,  it  is  not  peculiar  to  cancer,  It  appears,  moreover,  th 
unce  the  publication  of  his  work  on  PaUiohgical  Analoin\ 
he  has  adopted  an  opposite  view,  and  completely  deuies 
specific  nature  of  the  cancer  cell  M.  Forster,  however,  use 
less  circumlocution  than  Vogel :  he  asaerts,  that  the  cancfi 
cell  possesses  no  other  characters  than  such  as  have  been  a 
signed  to  the  cells  of  other  tissues,  even  when  normal  On  tl 
other  hand,  MM.  Lebert,  Bobin,  and  the  French  microscopisti 
admit  the  specific  nature  of  the  cancer  celt ;  they  find  it  ami 
numerous  varieties  of  cells,  and  in  spite  of  the  greatest  modij 
cations,  although  it  may  occasionally  seem  to  have  disap 
peared.  What  side,  we  again  ask,  are  we  to  take  amid  sue 
divergence  of  opinion?  We  might,  indeed,  content  ourselv 
with  being  the  mere   historian  of  facta,  and,  as  such,  01 
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ferently,  believing  that,  in  the  present  state  of  science,  we  may 
be  permitted  to  form  a  decided  opinion.  Basing,  therefore, 
our  views  npon  the  firm  convictions  of  M.  Robin,  whom  we 
regard  as  a  great  authority  in  microscopic  pathology,  we  say : 
That  if  the  German  microscopists  do  not  admit  the  existence 
of  a  specific  cancer  cell,  it  is  simply  because  they  have  not 
detected  it ;  and  if  so,  it  is  because  they  have  not  employed 
sufficiently  high  powers.  We  shall  quote,  however,  the  follow- 
ing passage  from  the  work  of  the  above-mentioned  observer : 

"  With  such  low  powers,  all  the  elements  of  the  morbid 
"  growth  resemble  one  another ;  they  are  mere  granulations : 
"  tubercular  corpuscles,  detritus,  isolated  nuclei,  misshapen  epi- 
*'  thelial  cells,  all  assume  the  same  aspect,  all  are  confounded 
*'  under  the  form  of  granulations  of  difierent  sizes.  But  with 
"  higher  powers,  we  are  enabled  to  detect,  in  succession,  the 
''  differences  of  size  and  shape,  the  absence  or  presence  of  a 
"  nucleus,  differences  in  the  molecular  granulations  which  the 
"  cell  contains,  in  their  size,  colour,  agglomeration,  or  isolation, 
"  etc.,  characteristics,  indeed,  which  are  not  easily  appreciable 
"  by  the  reader,  but  which  may  readily  be  distinguished  by  an 
"  observer. 

''  Far  from  being  astonished  at  hearing  certain  pathologists 
''  and  microscopists  assert  that  there  are  no  special  charac- 
"  teristic  elements  in  cancer,  tubercle,  etc.,  or  that  these  said 
''  elements  cannot  be  distinguished  from  epithelial  or  other 
"  cells,  we  regard  the  opinion  thus  expressed,  as  a  natural 
"  consequence  of  the  imperfect  notions  afforded  by  their  in- 
"  struments. 

"  To  this  must  undoubtedly  be  added,  incomplete  views 
"  respecting  the  extent  to  which  healthy  anatomical  elements, 
"  such  as  epithelium,  fibro-plastic  tissues,  etc.,  may  vary,  with- 
"  out,  however,  losing  their  specific  characters. 

"  This  prejudice,  promulgated  by  certain  opticians,  and  re- 
"  peated  by  many  individuals  who  have  never  used  a  micro- 
"  scope,  is,  nevertheless,  the  cause  of  numerous  errors  which 
"  still  exist." 
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Sect,  I. — ChcmiciLl  Compoaition  of  Ckneer. 

The   chemical   composition   of  canceroas   tisane,   and   the 

results  hitherto  afforded  by  fuialysis,  present  but  little  si- 
milarity. 

The  folloviug  comparative  analysis  of  eucephaloid  and 
schirmB  caoMr  is  given  by  M.  Foy  :* 

Albumen 47.0U  42.00 

AVhite  f&ttj  matter                  .        .          7.50  fi.OO 

Red  matter 6.35  3.25 

Osmazome 4.t.l0  O.OU 

Fibrin 6.50  5.85 

Water 8.00  6,00 

OsideofiroQ 1.36  1.65 

Sub-phosphate  of  limo      .                             6.30  Ifi.fiO 

Carbonate  of  Hodn    ....          2.75  HM 

Ditto      of  lime     ....           4.00  (Ulo 

Ditto       ofmsgDcaia               .         .           1.00  0.85 

Muriate  of  potash     ....           S.70  4.10 

Ditto   of  soda         ....          2.00  3.25 

Tsrtmto  of  soda        ....           0.35  0.85 

Analiiti$  of  tikcrphaloUl  wtlfr,  by  M.  Baitdrimoid. 

Water 0.6500 

Fibrin        .         .                  0.3325 

lied  and  while  fiU O.OlsO 

Gelatine 0.0013 

t)8mazome O.OlMtt* 

Lois 0.0035 

Anali/tU  of  scAirriit.  hi  M.  VoUoril  dt  Martigny. 

Water 0.8718 

Albuuicn 0.1S57 

Gelatine 0,0108 

Fat 0.0010 

Lobs 0.0014 
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Analysis  of  schirrus,  by  Hecht, 


Gelatine 

Stihirrus  of  the 
znAmma. 

0.2778 

Schimit  of  the 
uterus. 

0.2144 

Fibrin  . 

0.2778 

0.1428 

Fat       .        .        . 

0.1388 

0.1428 

Albumen 

0.0278 

•  •  • 

Water  and  loss 

0.2778 

0.5000 

Analysis  of 

schirras,  by 

M,  Lheritier. 

Water 

Schirrua 

of  the 

niamiua. 

.     29.75 

Schirrus 

of  the 

uterus. 

21.16 

Sohirrus 
of  the 
dorsal  region. 

24.80 

Albumen  . 

.     28.10 

29.85 

21.70 

Fibrin       . 

18.80 

16.20 

27.16 

Gelatine    . 

7.60 

•  •  • 

8.17 

Fat   . 

2.00 

•  •  • 

8.05 

Phosphu retted  fat 
Oxide  of  iron    . 

>        • . . 
1.16 

6.00 
1.26 

... 
traces 

Yellow   colouring  matter 
resembling  cholesterine 
Saline  matters 

• 

> 

•  • . 

12.60 

7.00 
9.65 

•  •  • 

10.13 

100.00  100.00  100.00 

Heyfelder  (surgical  clinic  of  Erlangen)  has  published  a 
series  of  analyses  of  cancer,  some  of  which  were  made  by  Bibra 
and  others  by  Gonip.  These  we  shall  now  quote,  according  to 
M.  Lebert. 

1.  Cancer  oft/ie  lip,  analyzed  by  Von  Bibra  : 


Proteiform  substance 
Soluble  albumen 
Gluten 

Extractive  matter 
Fat     . 
Water 


8.01 
2.01 
4.39 
0.92 
6.55 
79.13 


100.00 


100  parts  of  ash,  5.33  per  cent,  of  dried  matters  : 


Chloride  of  sodium 
Sulphate  of  soda 
Phosphate  of  soda 
Earthy  phosphates,  iron 


8.32 

3.00 

58.02 

30.66 


100.00 
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2.  Analysis  of  two  cancerous  tumours  of  the  orbity  the  one 
unmixed,  the  otlier  containing  much  adipose  tissue,  {M.  Bibra.) 


Pure 
Encephaloid. 

Proteifonn  substance 

9.07 

Soluble  albumen 

2.03 

Gluten 

2.44 

Extractive  matter 

2.29 

Fat 

4.18 

Water 

77.99 

Encephaloid, 

combiDed  wiUi 

fiKUy  UsmitfL 

9.03 
2.10 
1.83 
1.53 

8.27 
79.24 


100.00 


100.00 


3.  Melanotic  encephaloid  cancer  of  the  eye  baU,  analysis 
of  after  incineration^  by  M.  Bibra,  In  1(K)  parts  there  were 
20.6  of  dried  mattera 


Phosphatic  alkali 
Chloride  of  sodium 
Earthy  phosphates 
Iron    . 


3.7 

48.9 
28.9 
18.5 


100.00 

4.  Cancerous  tumour  of  the  parotid  gland,  analysis  of  by 
M,  Oorup,  Long  continued  boiling  afforded  gelatine.  1000 
parts  contained : 

Water 810.43 

Fixed  siibstaDccs 189.57 


These  fixed  substances  were  as  follows : 

Pyin,  alkaline  sulphate,  or  watery  extract,  with  \ 
compounds  of  chlorine  .        .        .        . ) 

Phosphuretted  fat  and  alcoholic  extract 

Albuminoid  matter 

Fixed  salts 

5.  Encephaloid  cancer  of  the  parotid  region, 

Proteiform  substance 

Soluble  albumen 

Gluten,  extractive  matters  .... 

Fat 

Water 


1000.00 

49.07 

26.51 

106.33 

7.66 

(BiVa.) 

8.16 
1.45 
3.63 
1.56 
83.50 


100.00 
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100  parts  when  incinerated  afforded  5.74  of  dried  matters  : 

Chloride  of  sodium 2.01 

Phosph&te  of  soda 87.99 

Phosphate  of  lime,  traces  of  iron         .        .        .        10.00 

100.00 

After  death,  cancerous  tumours  were  found  in  the  liver  and 
mesenteric  glands ;  one  was  likewise  found  at  the  bottom  of 
the  wound  produced  by  the  operation. 

Analysis  afforded  the  following  results : 

Proteiform  substance 10.59 

Soluble  albumen 1.96 

Extractive  matters 1.52 

Gluten 3.48 

Fat 1.14 

Water 81.31 

100.00 

In  100  parts  of  ash,  there  were  1.79  of  dried  matters  : 

Phosphate  of  soda 55.4 

Chloride  of  sodium 21.0 

Phosphate  of  lime,  with  traces  of  magnesia  and  iron      23.6 

100.0 

It  is  needless  to  quote  additional  analyses.  We  shall  merely 
state,  that  the  following  tumours  were  submitted  to  a  similar 
examination,  viz.,  an  encephaloid  cancer  of  the  parotid  region, 
a  cancer  of  the  penis,  and  lastly,  a  cancer  of  the  rectum. 

We  may,  however,  quote  in  ewtenao,  an  analysis  of  a  cancer 
of  the  left  side  of  the  face,  inasmuch  as  it  was  most  carefully 
made  by  M.  Gorup. 

100  parts  contained : 

Water 81.1 

Fixed  substances 18.9 

These  latter  were  thus  constituted : 

Soluble  albumen  (pjin),  extractive  matters,  etc.  4.9 

Phosphuretted  fat,  alcoholic  extract  ...  2.6 

Albuminoid  substance 10.6 

Insoluble  salts,  unaffected  by  heat      ...  0.8 

18.9 
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To  Bum  up  theu,  we  shall  merely  say,  that  these  analyses, 
having  been  made  by  different  observers,  and  upon  different 
principles,  can  scarcely  be  of  any  ose,  inasmuch  as  their  lesnlts 
are,  so  to  speak,  analogous  to  those  afforded  by  the  analysis  of 
many  other  organic  changes.  But,  moreover,  many  chemists 
have  asserted,  that  some  of  these  analyses  are  similar  to  those 
of  muscular  tissue. 

The  whole  subject  therefore  requires  renewed  investigation ; 
but  it  would  be  very  desirable  that  all  future  chemical  re- 
searches should  be  carried  out  according  to  one  single  exact 
procedure ;  and  that,  as  in  the  case  of  pus,  the  respective  ratio 
between  the  water  and  solid  constituents  should  first  be  taken 
into  consideration,  the  entire  results  afforded  by  analysis  being 
then  referred  to  100  parts  of  solid  matters,  In  this  manner 
alone,  and  by  operating  upon  a  large  number  of  specimens,  can 
we  hope  to  obtain  results  admitting  of  comparison. 


ME.  €HUE€HILL'S 
pitlilirntiiiii0, 

MEDICINE,    SURGERY, 
SCIENCE. 


buutiful  Hcin  o[  lUiutnlcd  Medlcul  Wurki  ulilch  hu  trcr  biwa  p<ibWtbri,"—Lamvl, 
iblirationi  of  >lr.  ChuRlulI  m|RepiiRMl  wilh  la  muehnilEwidiiatlieB, 
Mmu  of  conuMndilion," '  —  «*■»•«■»» 


Wiif 


I  leiy  hiiniliamEly  gal  up;   [hi  ingntingi  ■; 


IE  IjfifTtfij.  UhutnUDTu 


"^^    ,  '■  Mr.  Cliurchm-i  lUiBtraUd  wcwk 


lUlIf  JaOTHiU  aJMBRcal  Sc 


••  V»  bHC  before  oiled  (ta 
iTintigc  whicb  Ur.  Charcliil]  bu  njafnr 

u  uit,  nf  wmka  in  bigbl;  ercdiliifale  in  paiat  at  irtl'li 
■Mill  QHiirtrfI(i  J«w 


MR.  CHCRCHILL  S  PDBLICATI0N8. 


OR.   ACLJ^ND. 

MEMOIR  ON  THE  CHOLEILV  AT  OXEOED  IN  THE  YEAR 

ISS4;  with  Coniidcnitioni  auggFiIfd  by  tlie  K|iiilcmic     41o.  ctolh.  vith  Maps,  i2i. 


MR.    AOTON,    M.R.O.S, 

THE  FUNCTIONS  AND  DISORDERS  OF  THE  REPRODUC 

TIVE  ORGANS  IN  YOUTH,  IN  ADULT  AGE,  AND  IN  ADVANCED 
LIFE.  Coniidiml  in  ihcir  Phyiiulogical,  Sncial,  and  Ptvch»li>gical  Rvloiioiu.  8to. 
d«h.  7.. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  URINARY 

AND  GENRR-iTlVE  ORGANS  OF  BOTH  SEXES.  INCLUDING  SYPHILIS. 
Secood  EditioD.     Btd.  cMh,  2Uf. 


OR.    WrLLIAM    ADDISON,    F.R.a. 

CELL  THER.VPEUTICS.    8vo.  doth,  4.. 
ON  HEALTHY  AND  DISEASED  STRUCTURE,  and  the  True 

PxiNCirLKS   UF   TrBATHEST    F<in   TUB    Cl-JIR   Or    DlKElSS,    ESL-KrJltl.V   CoN^UUPTION 

*M)  Si-wiFLTLA,  founded  nn  Mickcisciificai,  Analvsib.     Hi'o.clnth.  13.. 


HYSTERICAL,    HYPOCHONDRIACAL.     EPILEPTIC,     AND 

OTHER    NERVOUS   AFFECTIONS;   iheir  Cnuie*,   Sympt<mn,  and   TrentmmL 
Bto.  clotb,  5>. 

THE  STMPTOjMS  AND  TREATMENT  OF  THE  DISEASES  OF 

PREGNANCY.     Pwt  B*o.  4..  firf. 


THE    ANATOMICAL    REJIEMBRANCER;    OR,    COMPLETE 

POCKET  ANATOMIST.     Fifth  Edition,  rarefiilly  Rcviacd.     32mo.  doth,  3>.  lid. 
DR,    JAMES    ARNOTT. 

ON  THE  REMEDIAL  AfiENCY  OF  A  LOCAL  ANiESTHENIC 

OR  BENUMBING  TEMPERATURE,bi  TuiouapninlulBnd  indunniBWr;  DiKUC*. 
Sto.  doth,  4i.  6d. 

ON     INDIGESTION;    its  Pathology   and    its  Treatment,  by  the  Lociil 

Applloilinn  of  Uniform  nnd  Continuoiu  Hral  nnd  Moisture.  With  an  Account  af  m 
iinproTcd  Mode  of  applying  Heal  nnd  Muiilurt  in  IrriMtico  nnd  Inlluniniittarf  DiaeaiCB. 
With  a  Plate.    8to.  5$. 

PRACTICAL  ILLUSTRATIONS   OF   THE  TREATMENT  OF 

OBSTRUCTIONS  IN  THE  URETHRA.  AND  OTHER  CANALS.  BY  lUE 
nil,AT.\TION  Of  FLUID  PRESSURE.    8io.  boord..  3(L 


H 


XB.  CBOKCHIU,  8  POBLICATIOKB. 


MR.   P.    A.    ABEL. 


3.S.    &    MR.   C.  L.   BLOXAM. 


HANUBOOK   OF  CnEMISTRY:  theoretical,  practicau 

AND  TECHNICAL.     8vo.  cloth.  ISi. 

DR.    ADDISON. 

ON    THE    mNSTITUTlOXAL    AKI)    LOCAL    EFFECTS    OP 

DISEASE  OF  THE  SlJPR.t-BENAl.  CAPSULES,  -lui.cloih.  Colsond Pbua,3t«. 


MR.  T.  > 

ON  TUE  DISEASF.S.  I>'jrRIES.  AM)  MALFORMATIOKS 

or  THE   RECTUM   AND  ANUS.    Seemd  EdUim.    8to.clolli.Bfc 


MR.     ATKINSON. 

MEDICAL  BIBLIOGRAPHY.     Vol.  I.    Royal  8ro.  16*. 


DR.   VVILUAM    BALY,    F.R.S,   A,    DR.   WILLIAM    W.   BULL. 

REPORTS    ON    EPIDEMIC    CHOLERA;    iw  C-ase  ana  Mode  of 

Diiriuian.  Morhid  Annlom*.  Pmhology  and  TrrAimenl.     Drawn  up  xL  ihc  ientt  of  the 
Cliolura  CniDuitlcc  of  ibo  Kuyal  CatlL-gf  a{  Ptiy.kmni.     With  Mapi,  Bto.  cloth.  I61L 


DR.    BARLO\Ar. 

A  MANUAL  «F  THE  I'HACIICE  OF  MEDICINE. 

cloth,  l2t.Gd. 


MR.    RICHARD     BARWELL.    F.R.C.S.  1 

"     ASIATIC  CHOLERA;  its  SymiiUnns,  PatLoIogy,  unci  Truatmcot.     Post     ■ 
Uvo.  cloth,  it.  ed. 


DR.    BASCOME. 

A    HISTORY   OF   EPIDEMIC   PESTILENCES.  FROM  THE 

BARLtEST  AOES,     Bvd.  cloih,  U 

MR.     BATEMAN. 

MAGNACOPIA  :  a  Practical  Library  of  Profitable  Knowledge,  comma- 
iiicuting  ihfl  gsDunl  MiualuB  of  Clieminl  find  PhannaMtutic  Routine,  togelher  wiU  tho 
gdnvnlity  or  Snret  Fornu  of  Prepomtiona ;  inclnding  Concenlnitcd  dolutiona  nf  Cim^iat 
uid  Copnibtt  in  Walor,  Minanl  Succcdsncum,  Mannoratiuii.  Siilick,  TecTO-Moutlician,- 
Pbarnuucutic  Candcniitmi,  Prianatic  Ciyiinltuuiiinii,  Crj-itolliied  Anmatic  Sill  of  Vias- 
gar.  Spa  Waten ;  ni<wl;r-in>imb>d  Writias  Fluids ;  Euhing  on  SUwI  or  Iran ;  with  la 


OR.    BEALE. 


THE  MICROSCOPE,  AND  ITS  APPLICATION  TO  CLINICAL 

MEUICINR      Wilh  232  Eiignivings  on  Wood.     PoH  Bvo.  cloth,  lOi.  M. 


ON  THE  ANATOMY  OF  TUE  LIVER,   uiusu^ited  witi.  6G  Pho- 

iDgtnpbs  of  tlic  Aulhoc'i  Dmwinga.    8vo.  doth.  61.  6d. 


MR.  CHORCHILl  S  PUBLICATIONS. 
. — _ — ^.^ ^ i, 

MR.    LIONEL   J.    BEALE,    M.R.OA. 

THE  LAWS  OF  HEALTH  IN  THEIR  RFXATIONS  TO  MIKD 


HEALTH   AND   DISEASE,    IN   CONNECTION  WITH  THE 

OENI^RAL   PKJNCli'LES  OF   HYGIENE.     Fiap.  8io.,  2j.  6J. 
MR.     BEASLEV. 

THE  BOOK  OF  PRFSCRTPTIONS:  containing  S900  Pr«cription«. 

Catlccted  from  tbf  Pmctice  of  ihe  niosl  emiDcnl  Phjucinni  and  Snrgnoiu,  En^iih 
and  Foreign.     24ma.  cloth,  li(. 

THE  DHCGGISTS'   GENERAL'  RECEIPT-BOOK:   comprlmg  . 

eojHous  Veterinary  Fonnnlary  nnd  Table  of  V'picrinory  Mslerio  Medio  j  Patent  and 
PntprietBTf  Miwlidnei,  Drug^au'  Ni»lruin>,  Ac. ;  Perfumerv,  Skin  Connelici,  Hair 
Cnouetia,  and  Teeth  Connetioi  DeFeisgin,  Dietetic  Articlei.'and  Condimeati;  Tnde 
Chemicali,  MiHiJlaneuut  Prepnmtiona  and  Compniinds  uied  in  the  Arti,  Jtc;  with 
lueful  MeuDnuida  and  Tablei.     Third  EdiUon,     24mo,  cJolh,  6>. 

THE    POCKET    FORArULART"'  AND    SYNOPSIS    OF   THE 

BRITISH  AND  FOREIGN  PHARMACOPtEIAS;  compri^mg  Mandnnl  and 
■pprored  Fonaulz  for  the  Pn-paratinnt  anil  CDmponnda  employnl  in  Medical  Practice. 
Sixth  Edition,  corrected  and  enlargeiL     Uma.  cloth,  G>. 

DR.    OB.    BELLINOHAM. 

ON  ANEURISM.  AND  ITS  TREATMENT  BY  COMPRESSION.    ■ ' 

lamo.  cloth,  u. 


DR.     HENRV     BENNET. 

A    PRACTICAL    TREATISE  'oN    INFLAMMATION    AND 

OTHER  DISK.WES  OF  THE   UTERUS.    Third  Edlliun,  reviaed.  with  Addition*. 
Hto.  cloth,  ISi.  Gd. 

A    REVIEW    OF    THE   PRESENT    STATE   OF   UTERINE 

PATHOLOGY.    Bvo.  doth,  U. 


MR.    HENRV    HEATHER    BIQO. 

AETIFICIAL  LIMBS;  THEIR  CONSTRUCTION  AND  ArPLI- 

CATION.    With  Engmvinss  on  WmkI.    Uvd,  ilotd.  Sj. 


DR.    BILLINQ.    PA.S. 

ON  DISEASES  UF  THE  LUNGS  AND  IIKART    8v„.  ,tai,,  c, 
1ST  PEINCIPLES  OF  MEDICINE,   i-mi.  Fji,™,  ii,<« 


MR.    P.    HINCKE8     BIRD,    F.R-C.a. 

PRACTICAL  TIUjVTISE  ON  THE  DISEASES  OF  CHILDREN 

AND  INFANTS  AT  TI!K  BREAST.    TraiiiLiled  from  the  Frencli  nf  ftLBotiCHUT. 
with  Now  and  AddilLons.     8vg.  clolh.     30,. 


OR.    OOLDINO    BIRD,    F.R.S. 

URINARY  DEPOSITS:   THEIR  DIAGNOSIS,   PATHOLOGY. 

AND  THKllAPKUTICAL  INDICATIONS.  With  Engravings  on  WW.  Fuartli 
Edition.     Past  8vo.  ciDlb,  lOi.  Gd. 

ELEMENTS  OF  NATURAL  PHILOSOPHY;  being  an  Espcrimenial 

Introduclion  to  the  Study  of  the  Pliyiical  Sciencee.  Illaalmud  witb  namemui  Fn^T- 
ingi  on  ^V'aod.  Fourth  Edition.  By  OuldisQ  Gikd,  M.D.,  F,R.S.,  and  Chaklbs 
B&OOEE,  M.B,  Cantab.,  K.R.S.     FcBp.  Byo.  cloth,  \2s.  6d. 

MR.    BISHOP,    F.R.9. 

ON  DEFORMITIES  OF  THE  "irUMAN  BODY,   their  Pathology 

nnd  TrestmRiL     Willi  Engravingi  on  Wood.     8to.  cloth,  lOf. 

ON  ARTICUUTE  SOUNDS.  AND  ON  THE  CAUSES  AND 

CURE  OF  IMPEDIMENTS  OF  SPEECH.     Bto.  cloth,  4j. 

LETTSOMIAN   LECTURES   ON   THE    PHYSICAL   CONST!-  ' 

TUTION,  DISEASES  AND  FRACTURES  OF  BONES.    Poil  Bvo.,  2>.  6rf. 


DR.    BLAKISTON,    F.R.S. 

PRACTICAL  OBSERVATIONS  ON  CERTAIN  DISEASES  OF 

THE  CHESTi  and  on  the  Priticiplo  of  Au«nill»lion.     8vo.  cloth,  12i. 


DR.    JOHN    W.    F.    BLUNDELL. 

MEDICINA  MECHANICA  ;  oi-,  the  Theory  and  Practice  of  Active  and 

Pouire  EierciBca  nad  Mimi|iu1ationi>  in  the  Cure  of  Chrunic  Diicau.     Poit  Bvo.  doth,  G>. 


MR,   WALTER     BLUNDELL. 

PAINLESS  TOOTH-EXTRACTION  WITHOUT  CHLOROFORM; 

with  Obtervntinns  on  Local  AlimtLeiis  bv  Conrolnlion  in  General  Surgery.     Svcoud 
F^luion,  2>.  Bd,  clath.     Illiiiitmtiid  -m  Wood' and  Stone. 


MR.    JOHN     e.   BOWMAN. 

PRACTICAL  CHEMISTRY,  including  Aoalyals.    With  numerous  IlliiB- 

iralions  on  Wuod.     Sctoiid  Edition.     Foolscnp  Bvo.  cloth,  Gf.  6d. 


nth  Illostrations  on  Wood.     Third  Edition. 


MEDICAL  CHEMISTRY; 

Fcnji.  n»o.  cloth,  lij.  G^;. 

DR.     BRINTON. 

THE   SYMPTOMS,    PATHOIAJGY,    AND    TREATMENT    OF 

ULCEK  OF  THE  STOMACH.    Port  Bvo.  cloth,  6.. 


HK.  CHUaCHIIX  S  PUBLICATIONS. 


DR.   JAMES     BRIOHT. 

ON    DISEASES    OF   THE    CHEST    AND   AIR    PASSAGES; 

with  a  RcvWw  uf  tbc  Kveinl  Ciimate*  mummi^ailvj  iu  theie  ASaaima.     Sccood  Edi- 
lion.    TDit  Svo.  ololh,  7>.  6ii. 

CWIR.     ISAAC    BAKER     BROWN,     F.R.C.8. 

ON  SOME  DISEASES  OF  "WOMEN  ADMITHNG  OF  StJR- 

GICAL  TREATMENT.     With  I'lale-,  Bv«.  cloib,  10..  6d. 

ON    SCARLATINA  :  its  NWnrc  aud  Treatmeut.     Second  Edition.    Fcap. 
Svu.  duih,  3i. 

MR.  BERNARD    E.   BROOHUR8T. 


ON  LATERAL  CDRVATURE  Of  TEE  SPINE: 

Trcatmciil.     Potl  Uvu.  clutlt,  witb  I'Uus,  3>. 


s  Pathology  aud 


ON  THE  NATUIIE  AND  TREATMENT  OF  CLUBFOOT  AND 

ANALiJOOUS  DISTORTIONS  invul«iDg  ihe TIUIO-TAHSAL  ARTICULATION. 
Willi  Kagraiingt  on  Wood.     Svo.  clolli,  is.  6il. 


ON  DISEASES  OE  TIIE  LITER. 

Illuatreted  witb  Coloured  PlaKs  ood  Ezigraiingi  on  ^Vood.    Thiid  Edition.    B\o.  datb,  I(u. 


ON  THE   ORGANIC   DISEASES  AND  FUNCTIONAL   Dis- 
orders Of  THE  STOMACH.    Uvo.  doth,  9». 


DR.    BURNETT. 

THE  PHILOSOPHY  OF  SPIRITS  IN  RELATION  TO  MATTER. 

8to.  cloth,  9s. 

INSANITY  TESTED  BY 'SCIENCE,    svo.  doth,  5*. 

DR.    WILLOUQHBV    HUHSLEM. 

PUIMONABY  CONSUMI'TIO!)  AND  ITS  TKEATMENI.   Pat 

Bro.  doth,  S«, 

MR.    ROBERT    B.    CARTER,    M.R.C.S. 

ON  THE   INFLUENCE  OF  EDUCATION   AND   TRAINING 

IN  PREVENTING  DISE.\SES  OF  THE  NERVOUS  BVSTEM.    Fcp.  Uvi>.,  C^ 

THE  PATHOLOGY  AND  TREATMENT  OF  HYSTEIUA.   p«.t 

STa.clDtb,4(.  Gd. 


DR.    OARPENTER,    F.R.S. 

PRINCIPLES   OF   HUMAN   PIIYSIOLOGT.     With  nomeroas  11104- 

Inlinu  oD  Sifcl  ud  Wood.     Fifth  Edition.     Rm.  cloth,  2(u. 

PRINCIPLES  OF  COMPARATIVE   PHYSIOLOGY,    muanttd 

with  BW  EdgiBving*  m  Wood.    Fourtli  EJitiuiu     8io.  cloth.  '2^. 

A    MANUAL  OF   PHYSIOLOGY.      With  nnmeroas   IlloatraUooa  on 
St«l  aai  Vooi,    Third  Edibon.    Fcap,  6to.  clotK,  I3t.  Gcj. 

THE  MICROSCOPE   AND   ITS  REVELATIONS.    WiU. «»««- 

mia  Engmringi  on  M'nod.     Frap.  Sto.  cloth,  12a.  Sd. 


» 


DR.   CHAMBERS. 

DIGESTION  ANT)  ITS  DER.\NGEMENTS.  Post  s 


MR,    H.     T.    CHAPMAN,    F.R.C.S, 

THE  TREATMENT  OF  OBSTINATE  tlLCKRS  AND  CUTA- 

NEOUS   ERUPTIONS  OF  THE  LEO  WITHOUT  CONFINEMENT.    Second 
Editinn.     Po>t  Hvo.  clotb,  3i.  6d. 

VARICOSE    VEINS  :   their  Nfttnre,  Conseqaences,  and  Treatment,  Pallk- 

lim  and  CunliTe.     Pout  8vo.  clotb,  3i.  Bd. 


OR,    Q,    C.    CHILD, 


ON  INDIGESTION,  AND  CERTAIN   BILIOUS  DISORDERS 

OFTEN  CONJOINED  WITH  IT.    S«co.,d  Kdiiioii.    Bvo.  doih,  6.. 


MR,    J,    PATERSON    CLARK.   M.A. 

THE  ODONTALGIST;  OB.  HOW  TO  PRESERVE  TIIE  TEETH, 

CURE   TOOTHACHE,  AND    REGULATE    DENTrJluN    FROM    INFANCY 
TO  AOE.     With  platei.    Pmt  B»o.  cloth,  fi.. 


DR.    CO  NOLLY. 

THE   CONSTRUCTION   AND    GOVERNMENT   OF  LUNATIC 

ASYLUMS   AND   HOSPITALS   FOR   THE  INSANE.     With  Plani.    Post  Bto. 


LEWIS    CORN  ARC 

,  SDEE  METHODS  OF  AHAINING  A  LONG  AND  HEALTH. 

FUL  LIFE.    Thiny-eigluli  EditioiL     ISido.,  U 


--«>» 


^ 


MR.     OOOLEY. 

COMPREneNSIVE    SDPPLEMESr    to    the    PHARHACUPlEtAS. 

THE  CYCLOPEDIA  OF  PR.\CTIC.VL  RECEIPTS,  AND  CGI. 

LATERAL  INFORMATION  IN  THE  ARTS.  PHOFESSIONS,  MANU- 
FACTl^ES,  AND  TRADES,  INCLUDING  MEDICINE,  PHARMACY,  AND 
DUMKSTIC  ECONOMY :  deiigned  u  a  Compendiom  Bosk  of  Rrfaiwiw  fnr  the 
Muio&cturfr,  Tnuti^siDaii,  Anutcur,  and  H«td>  of  Fonulici.  Tbird  and  gnall; 
enlarged  Edltjon,  Sro.  cloib,  S>>i. 


MR.    BRANSBV      B.     COOPER,     F.R.9. 

LECTURES  OS  TUE  PRINCIPLES  AND  PRACTICE  OF  SUE- 

OERY.    Stq.  cloth,  21>. 


MR.    W,     \A'HITE     COOPER. 

ON    NEAS   SIGHT,    AGED    SIGHT.    IMPAIEED   VISION, 


MR.     COOPER. 

■ ;  A  DICTIONARY  OF  PRACTICAI,  SURGERY:  comprehending  di 

'  ibe  niDsl  iDtrreiling  Iiaprovenienu,  from  (he  Enrliesl  Timu  down  lii  the  PreKnt  Period. 

Seventh  Edition.     Une  ttrj  thick  volume,  8to.,  II.  lOf. 


SIR    A8TLEV    COOPER,    BART„    F.R.S. 

ON  THE  STRUCTURE  AND   DISEASES    OF  THE  TESTIS. 

Uluilmted  with  24  highly  finished  Coloured  Phites.     Second  fMilion.     Rnjtil  4lo. 

Jttdiieed/rum  £3.  3(i.  la  £\.  10s. 


MR.    HOLMEB     OOOTE.    F.R.C.8. 

A    REPORT    ON    SOME    IMPORTANT    POINTS    IN    THE 

TREATMENT  OF  SYPHILIS.     Byo.  dolh,  5*. 
DR.    COPEMAN. 

RECORDS    OF    OBSTETRIC    CONSULTATION    PRACTICE; 

t  TRANSLATION  of  BUSCH  and  MOSER  on  UTERINE  H^MOIUUlAGEi 


with  Nolci  and  Cbhs.     Po>t  Stn.  cloth.  Si. 


DR.    DOTTLE. 

A  MANUAL  OF  1IU5UN  PHYSIOLOGY  FOR  STUDENTS; 

being  a  CunJenmlion  of  the  Siiliiwl,  n  Conwrvmion  of  the  ^UKc^,  und  a  Record  (.f 
Fuels  nnd  Prinr.i(ile«  up  tn  l!ie  prcKnl  Day.     Fcnp.  Bio.,  Bi. 


DR.   COTTON. 

ON  CONSUMPTION:       its   Nalurr,    Symptoms,   and   Treatment.      To 

which  Euay  wiu  awards  the  FotbLTgillian  Oold  Medal  of  the  MedioU   Society  of 
London.     Svo.  cloth,  tU. 

PHTHISIS  AND  THE  STETHOSCOPE:  s  condse  Piwaical  Guide 

to  ihe  Phyiieal  Diagnoiii  of  Conjumption.    Fool»aq)  Bvo.  elotb,  3j.  M. 


f 


UR.  CHUfiCHILL  8  PDBLICATIOMS. 


MR.    COULSON 


^ 


ON  DISEASES  OF  THE  BUDDER  AND  PROSTATE  GLAND. 

Tlie  FiAh  Edilion,  niiieil  and  enki^eJ.     Bco.  duUi,  1U>.  6ii. 


OS  LITHOTEirr  ASD  LITHOTOMY; 

a*o.  duih,  St. 


k'ith  Engravings  ou  Wood. 

ON  DISEASES  OF   THE  JOINTS,   s.o.   utkr,a,. 


DR.    ^OHN    OREEN    CROSSE,    F.R.a. 

CASES  IN  MIDWIFERY,  airaneed,  with  an  lutroduction  and  Rcmai-ks 
by  EcwABC  Coi-KMiii,  M.D.,  F.I{.C.S.    IJvo.  cloth,  '(.  6J. 


MR.    OURUNQ,    F.R.8. 

OBSERVATIONS  ON  DISEASES  OF  THE  RECTUM.    Second   ,. 

EdiUalL     HVQ.  dolh,  5«.  ^ 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS. 

SPERMATIC  CORD,  AND  SCROTUM.     S«ond  Editiun,  with  Addilions.     Bvo. 
dodi,  Itt. 


MR.    JOHN     DALRVMPLE,    F.R.S,    F.R.O.S.  | 

'X     PATDOLOGY  OF  TlfE  HUMAN  EYE.     Complete  in  Nine  Fasciculi:     *! 

imptria]  4lo.,  20d.  mchj  half-bound  morocco,  gill  taps,  9/.  IJJA.  I 

DR.     D  A  V  E  V. 

ON  THE  NATURE  AND    PROXIMATE    CAUSE   OF    IN- 

S^iNITY.    Po.i  Bvo.  doih,  3<. 

OR.   HERBERT    QAVIES. 

ON  THE  PHYSICAL  DIAGNOSIS  OF  DISEASES  OF  THE 

LUNGS  AND  HEART.    Second  EdilioB.    Po.l  Uvo.  cloth,  B.. 


MR.    DIXON. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISEASES  OF 

THE  EYE.    Poit  Bvo.  clolh,  B,.  U. 


DR.    TOOOOOO     DOWNINO. 

KEURALGIA:  its  yari 

JicEsomu  Psiu  EsBAT  t 


MR.  CHURCHILL  S  PUBLICATIONS. 
-i^C J^^ 

jjt  DR.    DRUITT,    F.R.C.8.  J 

THE   SURGEON'S   YADE-MECUM;    with  nomeroos  Engravings  on 

Wood.    Seventh  Edition.    Foolscap  8to.  cloth,  12«.  6d, 


«W«MMI«WMMM<il«aitfWi«M«WMI 


DR.   JOHN    O.    EQAN. 

SYPHILITIC    DISEASES:    their  pathology,  diagnosis, 

AND   TREATMENT  :   including  Experimental  Researches  on  Inoculation,  as  a  Diffe- 
rential Agent  in  Testing  the  Character  of  these  Affections.    8to.  cloth,  9$. 


«Wl««MMI«MtfMI«WliMiMtP«tfl* 


SIR    JAMES    EYRE,    M.D. 

THE    STOMACH  AND   ITS   DIFFICULTIES.     Fourth  Edition. 

Fcap.  8to.  cloth,  2$.  6d, 

PRACTICAL    REMARKS    On"^  SOME    EXHAUSTING    Dis- 
eases.   Second  Edition.    Port  8to.  doth,  4t.  6d. 


tfi**#i<MMMtPM«MM'WWMM« 


MR.   FERQUSSON,   F.R.S. 

A  SYSTEM  OF  PRACTICAL   SURGERY;  with  numerous  lUus- 

trations  on  Wood.     Third  Edition.     Fcap.  Bvo.  cloth,  \2s,  6J. 


SIR   JOHN    FORBES,   M.D^   D.O.L.   (OXON.),   F.R.S. 

NATURE  AND  ART  IN  THE  CURE  OF  DISEASE     Post 

8to.  cloth,  6s. 


0im0'mm»'m0mm0» 


DR.    D.   J.    T.    FRANOIS. 


CHANGE  OF  CLIMATE ;  considered  as  a  Remedy  in  Dyspeptic,  Pul- 
monary, and  other  Chronic  Affections;  with  an  Account  of  the  most  Eligible  Places  of 
Residence  for  Invalids  in  Spain,  Portugal,  Algeria,  &c,  at  different  Seasons  of  the  Year; 
and  an  Appendix  on  the  Mineral  Springs  of  the  Pyrenees,  Vichy,  and  Aiz  les  Bains. 
Post  8to.  cloth,  Ss,  6d, 


MW«MMi«MM«MI«Mk# 


O.    REMIQIUS    FRESENIUS. 

ELEMENTARY  INSTRUCTION   IN  CHEMCAL  ANALYSIS, 

AS  PRACTISED  IN  THE  LABORATORY  OF  OIESSEN.     Edited  by  Llovd 
Bullock,  late  Student  at  Qiessen. 

QuALiTATivx;  Fourth  Edition.    8to.  cloth,  9f. 
QuANTiTATivs.    Second  Edition.    8to.  doth,  l&t. 


! 


i 


HE.  CHtlECHILLS  PDBUCATlOTJa. 


Illustrations  on  Wood. 


MR.    FOVS/NE3, 

A  MANUAI.  OF  CIIEmSTRTi'',vidi  t 

Sixth  Eililion.     Fcnp.  Bvo.  cloth.  I'J..  Uii. 

Edited  by  H.  BiuiaE  JoNia,  KLD.,  F.R.S,,  and  A,  W.  HoruANii,  Pu.D.,  F.11.S. 

CHEMISTRY.   AS   EXEiTPLIFYING   THE  WISDOM  AND 

BENEFICENCE  OF  GOD.    Sfcnnd  Edition.     Fcnp.  Bro,  cloth,  4.. M. 

INTRODUCTION  TO  QUAUTAT iVe  ANALYSIS.  Post  8vo.  doth,  2,. 
CHEMICAL  TABLES.    Folio,  price  2^.  6rf. 


DH.    FULLER. 

ON  RHEUMATISM,  RHEUMATIC  GOUT,  AND  SCIATICA: 

[heir  Polholcigj-,  Sjiuploma,  Hjid  TreaUnunt.    S«ond  Edilioa.    8vo.  cloth,  lii.  Od. 


DR.    QAIRONER. 

; ;     ON  GOUT  ;    its  Historj-,  iU  Canses,  and  Ua  Cure.      Tlilrd  Edition.     Post 


MR.     GALLOWAY 


rfHE  FIRST  STEP  IN  CHEMISTRY.    s«cot.a  EdiiioD.   Fcap.  svo. 

doth,  5f. 


CHEMICAL  DIAGRAMS. 

Lecture  Roumi.    Gi.  Qd.  the  Sec 


On   Fonr  large   Sheets,    for   School   and 


MR.    ROBERT    QARNER,    PI^S. 

EUTHERAPEIA;  or,  an  examination  of  the  principles 

OF  MEUICAL  SCIENCE,  including  Researches  on  the  Nrrvous  SyJlBm.     Illuslmlcd 
with  B  Engravinp  on  Coppi-r.liild  Engmvings  on  Wood.     8vu.  cluth,  Hs. 


DR.    QARRETT. 

ON  EAST  AND  NORTH-EAST  WINDS:  the  Nature,  Tru^tmont,  and 

Prevention  of  their  Suffocating  Effects.      Fcnp.  Bvo.  cloth,  4s.  6d. 


MR.    GAY,    F.R.C.9.E. 

FEMORAL  RUPTURE:  ITS  ANATOMY,  PATHOLOGY,  AND 

SURGERY.    With  fl  N**  Mode  of  0|K:mliiis.    4to.,  Pkies.  I0«.  CJ, 

A  MEMOIR  ON  INDOLENT  ULCF,RS.    Post  svo.  ciotu,  3«.  64. 


ON  THE  PATHOLOGY  AND  TREATMEINT  OF  SCROFULA: 

bfinfflheForthergillianPriicEiaijWVBW.   Wn.V?\ii\e».    ».io,^iB&,W'.s*. 


MR.  CHURCHILL  S  PUBLICATIONS. 


DR.    QRANVILLE,    F.R.8. 

ON  SUDDEN  DEATH.    Post  8vo.,  2*.  ed. 

MR.    ORAY,    M.R.O.S. 

PRESERVATION    OF    THE    TEETH  indispensable   to   Comfort  and 

Appearance,  Health,  and  Longevity.    18mo.  doth,  3s, 


vt0t0mf^»M*f*M^n^^^^^0*-^0^0^0^ 


MR.    GRIFFITHS. 

CHEMISTRY    OF    THE    FOUR    SEASONS -Spring,    Snmmer, 

Autumn,  Winter.     Illustrated  with  Engrovingi  on  Wood.     Second  Edition.     Foolscap 
8to.  cloth,  7s,  6d, 


•MkiltfMIIWliW«MWM*«l«<MM«l«* 


DR.     QULLY. 

I. 

THE  WATER  CURE  IN  CHRONIC  DISEASE :  an  Exposition  of 

the  Causes,  Progress,  and  Terminations  of  various  Chronic  Diseases  of  the  Viscera,  Nervous 
System,  and  Limbs,  and  of  their  Treatment  by  Water  and  other  Hygienic   Means.      «]• 
Fifth  Edition.     Foolscap  8vo.  sewed,  2s,  6d, 

u. 

THE  SIMPLE  TREATMENT  OF  DISEASE;  deduced  from  the 

Methods  of  Expectancy  and  Revulsion.     IBmo.  cloth,  4s. 


DR.     QUY. 

t    HOOPER'S  PHYSICIAN'S  YADE-MECUM;  OB,  MANUAL  OF 

THE  PRINCIPLES  AND  PRACTICE  OF  PHYSIC.    New  Edition,  considerably 
enlarged,  and  rewritten.     Foolscap  Bvo.  cloth,  I2s,  6d, 


GUT'S    HOSPITAL    REPORTS.    Third  Series.    Vols.  I.  and  II.,  8yo., 

7«.  6J.  each. 


0^»*<**r»W»^#wi 


DR.    MARSHALL    HALL,    F.R.8. 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  IN  MEDI- 

CINE.     Post  Bvo.  cloth,  8».  6rf. 
DITTO.     Sf tonH  Srrirft.    Post  8vo.  cloth,  8s.  ed. 


DR.    O.    RADCLYFFE ''HALL. 

TORQUAY  IN  ITS  MEDICAL  ASPECT  AS  A  EESORT  FOR 

PULMONARY  INVALIDS.    Post  8vo.Moth,  5«. 


i 


J  MR.    HARDWICH.  ^ 

MANUAL    OF    PHOT 

Edition.    Foolscap  8yo.  cloth,  6f.  6d. 


A    MANUAL    OF    PHOTOGRAPHIC    CHESILi^^^X.  ^^^^v  \ 


MR.   HARE.    M.R.C.S. 

PRACTICAL  OBSERVATIONS  ON  THE  PREVENTION 

CAUSES.  AND  TREATMENT   OF   CURVATURKS  OF  THE  SPINE  j   with 
EngiBTingi.     Third  Edilioa.     SvD.  clolh,  C,a. 

MR.   HARRISON,   F.R.C.S, 

THE  PATHOmCT  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHRA.    8ro.  clnlli.  Ji.  Grf. 


MR.    JAMES     B.    HARRISON,    F.R.O.8. 

ON  THE  C0NTA5IINATI0N  OF  WATER  BT  THE  POISON 

OF  LEAD,  uid  iu  EffecU  oo  the  Human  Body.     Foolscap  3<ro.  cloth,  St.  6d. 
OR.    HARTWIO. 

, ,   ON  SEA  BATHING  AND  SEA  AIR  Fwp.  8vo.,  2*.  erf. 

ON  THE    PHYSICAL  EDUCATION  OF  CHILDREN.     Fcap. 

8to.,  2*.  Hil. 

MR.   ALFRED     HAVILAND,    MJ)  CS. 

CLIMATE.  WEATHER,   AND    DISEASE;   being  a  Sk«ch  of  the 

Opiniotin  of  ihc  raott  celrbratrd  Ancient  nnd  Modem  Wtitm  with  waard  to  the  Inflnnm 
of  Oimnle  nnd  Wrathcr  in  producing  Diiesw.      With  Four  cotound  EngraTJngi.     Bro. 


ON    THE   ACTION   OF   MEDICINES    IN    THE    SYSTEM. 

Being  the  Prim  Eway  tn  which  the  Mcdind  Socielj-  of  I,ondon  nwnrded  the  KolhT- 
giliion  Cold  Medal  for  IS52.     Second  Edition.     Svd.  cloth,  1U>. 


F.R.S,   F.R.C.S. 


AN  ESSAY  ON  THE  USE  OF  THE  NITRATE  OF  SILVER 


ADDITIONAL  OBSERVATIONS  ON  THE  NITRATE  OF  SIL- 

VER;  with  fiill  Direction,  for  its  Use  oi  a  Therapeutic  Agent     Bvo..  2..  M. 


MR.    JOHN 

ON  THE  DEVELOPMFJ^T  A^  DESIGN  OF  CERTAIN  POR. 

TIONS  OF  THE  CRANIUM.  Illuitraled  with  Plato  m  Lilhognphf.  B>o.  doUi,  6,. 
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MR.  CnCRCHILL's  PUBLICATIONS. 

»•- 

THE  HARMONIES  OF  PnYSIcirSClENCE  IN  RELATION 

TO  THE  HIGHKR  SENTIMENTS;  with  Obwivalion.  on  Modi™!  Swdiw,  Mid  uo 
tbe  Moral  uid  Sdcoiific  Kclalioni  of  Medical  Life.     Poit  Svo.,  clolh.  fif. 

DR.    DECIMUS     HOOaSON. 

THE  PROSTATE  GLAND.   AND  ITS  ENLARGEMENT   IN 

OLD  AGE.    Witb  13  Plata.    BojbJ  Byo,  dolh.  (J.. 


MR.   LUTHER    HOLOEN,   FR.0.8. 

HUMAN    OSTEOLOGY :    with  PklcB,  showing  tho  AltftclimKnts  of  tbe 
HunIm.    Sio.  clolh,  llii, 

DR.    a.    OALVERT    HOLLAND. 

THE  CONSTITUTION  OF  THE  ANOIAL  CRF^TION.  expressed 

in  StruclunU  Apiwnd.-igea,  ns  Hair,  Hornn.  Tu>l(!>,  and  Fat.     6vo.  doth.  lUi.  GJ. 
MR.    O.   HOLTHOU8E. 

LECTURES  ON  STRARISMUS.  delivered  at  the  Westminster  Hospitnl. 


DR.    W.    OHARLES     HOOD. 

SUGGESTIONS  FOR  THE  EUTURE  PROVISION  OF  CRIMI- 
NAL LUNATICS.     Bto.  .:Ioi1i,  .^«.  lid. 

DR.   HOOPER. 

THE   MEDICAL    DICTIONARY ;    containing   an    Explanation  of  tim 

Trnni  Bird  in  Mntidne  nnd  the  Callnlenl  tkieaWL      Eighth  Edition.      Editvd  hj 
KtBiN  OiuNT.  M.D.    8td.  ciDlb,  301. 

MR.   JOHN    HOR9LEV. 

||[    A  CATECHISM  OF  CHEMICAL  PHILOSOPHT;  being  a  Famiiinr 

Eipoiitiiin  nt  ihr  Principlm  of  Chptniiiir  nnd  Phviics.     With  EnarHTingi  on  Wood. 
DnigBid  for  the  Uh  of  Schooli  nnd  Private  Tonchen.     Post  8to.  cloth,  6f.  tid. 

DR.    HUFELAND. 

THE  ART  OF   PROLONGING    LIFE    a  Nci»  KUiiion.    Edited 

by  ErabmI'h  Woson,  F.K.S.     Fonliciip  Bvo.,  Ik.  Gd. 
DR.     HENRY     HtJNT. 

OJf  HEAETBCEN  ASD  INDIGESTION.     Svo.  do.b,  6.. 


MR.    THOMAS     HUNT,    M.R.O.3. 

THE  PATHOLOGY  AND  TREATMENT  OF  CERTAIN  DIS- 

RASES  OF  THE  SKIN.  ii*neranj  pronounued  Intractahte.    lUttKraMti '^.^  Ai'ffwirf* 
of  Forty  Cmm,    Bto.  eloth,  8*. 
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Ma.  CHOECBILL  S  PCBLICATIONS. 


A  TREATISE  ON  THK  INFLAMilATIOXS  OF  THR  EYE-BALL. 

Foolscap  Hvo,  cloth,  5i. 


DR.   JAMES    JAOO,   A.B..  CANTAB.i    M.B,  OXON. 

OCtIT,AJ{  SPECTRES  AND  STRUCTURES  AS  MUTUAL  EXPO- 

NENTS.     Illuatraled  with  Engravings  on  Wood.     8va.  cbih,  5: 


DR.    HANOFISLD    JONES,    F.R.8. 

PATHOI/tGICAL  AND  CLINICAL  OBSERVATIONS  RESPECT- 

ISO  MORBID  CONDITIONS  OP  THE  STOMACH.  Coloured  Pline!,8vn.cloih,!lfc 


DR.    HANDFIEUD    JONES.   F.R.S,   «•■    OH     EDWARD    H 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY,    illustrated  with 

numcroui  Engravings  on  \Vood.     Foolscap  8»o.  clnih,  12i.  Sd. 


MR.    WHARTON    JONES,    F.R.S. 


A   MANUAL  OF  THE  PRINCIPLES  AND  PRACTICE  OF 


THE  WISDOM  AND  BENEFICENCE  OF  THE  ALMIGHTY, 


DEFECTS    OF    SIGHT :    llieir  Nalure,  Catiaea,  Preventiou,  and  Geiieral 

M^uiugeuiciit.     Fcap.  Uio.  2a.  i>i/. 


DR.    BENCE    JONES,   F.R.S. 

ON  ANIMAL  CHEMISTRY,  m  its  rd..tiou  U.  stomach  and  RENAL 
DISEASES.    6vo.  cloth.  Si. 

MR.    KNAaQS. 

UNSOUNDNESS  OF  MIND  CONSIDERED  IN  RELATION  TO 

THE  QUESTION  OF  RESPONSIBILITY  IN  CRIMINAL  CASES.    Bto.  cloth, 


OR.    LAENNEC. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION.    Trans- 

Ulod  sod  Edilud  by  J.  R  SuAMi,  M.R.C.S.    3f. 


MR.  CHURCHILL  S  PUBLICATIONS. 


DR.    HUNTER    LANE,    F.L.8. 

A  COMPENDIUM  OF  MATEEIA  MEDICA  AND  PHARMACY; 

adapted  to  the  London  Pharmacopoeia,  1851,  embodying  all  the  new  French,  American, 
and  Indian  Medicines,  and  also  comprising  a  Summary  of  Practical  Toxicology.  Second 
Edition.     24mo.  cloth,  5s.  6d. 


MR.    LAURENCE,    F.R.O.8. 

THE  DIAGNOSIS  OF   SURaiCAL  CANCER       The   Listen   Prize 

Essay  for  1854.     Plates,  8vo.  cloth,  is,  6d. 


MR.    LAWRENCE,    F.R.8. 

A   TEEATISE    ON    RUPTURES.       The   Fifth   Edition,   considerably 

enlarged.     8to.  cloth,  \6s. 


MR.    EDWIN    LEE. 

!     THE  WATERING  PLACES   OF   ENGLAND,    CONSIDERED  f 

'  with   Reference  to  their  Medical  Topography.    Third   Edition.     Foolscap  8to.  cloth, 

6s,  6d, 

THE  BATHS  OF  FRANCE,  CMTRAL  GERMANY,  &c   Third 

Edition.     Post  8vo.  cloth,  69.  6d, 

IIL 

THE  BATHS  OF  RHENISH  GERMANY.   Post  8vo.  2».  6d. 


; 
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MR.    HENRY    LEE,    F.R.C.8. 


PATHOLOGICAL  AND  SURGICAL  OBSERVATIONS;  including 

an  Essay  on  the  Surgical  Treatment  of  Hemorrhoidal  Tumors.     8?o.  cloth,  7s,  6d, 


•W«MMatfW«iM*iM^^M«^M«M* 


DR.  ROBERT    LEE,    F.R.8. 
I. 

CLINICAL   REPORTS  OF  OYARIAN  AND  UTERINE  DIS- 

EASES,  with  Commentaries.     Foolscap  8vo.  cloth,  6s,  6d, 

IL 

CLINICAL  MIDWIFERY :  comprising  the  Histories  of  545  Cases  of 

Difficult,  Preternatural,  and  Complicated  Labour,  with  Commentaries.     Second  Edition. 
Foolscap  8yo.  cloth,  5*. 

III. 

PRACTICAL    OBSERVATIONS    ON    DISEASES    OF    THE 

UTERUS.     With  coloured  Phtes.    Two  Parts.     Imperial  4to.,  7s.  6d,  each  Part 


MR.    LI8TON,    F.R.8. 

PRACTICAL  SURGERY.    Fourth  Edition,    ^^o.  ^\o\Jti>  ^^s- 


MR.  Churchill's  publications. 


LONDON    MEDIOAL    SOCIETY    OF    OBSERVATION. 

WHAT  TO   OBSERVE  AT  THE  BED-SIDE,  AND  AFTER 

DEATH.     PubliBhed  by  Authority.    Second  Edition.     FooLacap  8vo,  cloth,  is,  6d. 
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MR.    ED>A/ARD    F.    LONSDALE. 

OBSEEVATIONS  ON  THE  TREATMENT  OF  LATERAL  CUR- 

VATURE  OF  THE  SPINE.     Second  Edition.     8vo.  cloth,  6». 
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M.     LUGOL. 

ON    SCROFULOUS    DISEASES.      Translated  from  the  French,  with 

Additions  by  W.  H.  Ranking,  M.D.,  Physician  to  the  Sufiblk   General   hospital. 
Bvo.  cloth,  \0s.  6d, 


•Mwwwwwmw«k«t^*«A«i*k#i# 


MR.    JOSEPH     MACLISE,    F.R.O.S. 

SURGICAL  ANATOMY,     a  Series  of  Dissections,  illustrating  the  Prin- 
cipal Regions  of  the  Human  Body. 

The  Second  Edition,  complete  in  XIII.  Fasciculi.     Imperial  folio,  5«.  each;  bound  in 
cloth,  £3.  I2i.;  or  bound  in  morocco,  £4.  is. 


DR.     MAYNE. 

AN  f:xpository  lexicon  of  the  terms,  ancient 

AND  MODERN,  IN  MEDICAL  AND  GENERAL  SCIENCE,  including  a  com- 
plete MEDICAL  AND  MEDICO-LEGAL  VOCABULARY,  and  presenting  the 
correct  Pronunciation,  Derivation,  Definition,  and  Explanation  of  the  Names,  Analogues, 
Synonymes,  and  Phrases  (in  English,  Latin,  Greek,  French,  and  German,)  employed  in 
Science  and  connected  with  Medicine.     Parts  I.  to  V.,  price  5s.  each. 


DR.    >A/M.  H.    MADDEN. 

THOUGHTS  ON  PULMONARY  CONSUMPTION ;  with  an  Appen- 

dix  on  the  Climate  of  Torquay.     Post  8vo.  cloth,  5s, 
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DR.    MAROET. 

ON    THE    COMPOSITION   OF   FOOD,    AND    HOW    IT   IS 

ADULTERATED ;  with  Practical  Directions  for  its  Analysia.    8to.  cloth,  6».  6d. 
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DR.    MARTIN. 


THE    UNDERCLIFF,    ISLE    OF    WIGHT:    its  Climate,   History, 

and  Natural  Productions.     Post  8 vo.  cloth,  lOs.Gcf. 


MR.  CHURCHILL  S  PUBLICATIONS. 


*  DR.    MARKHAM.  * 

DISEASES  OF  THE  HEAET  •"  THEIR  PATHOLOGY,  DUG- 

NOSIS,  AND  TREATMENT.    Pott.  8to.  cloth,  6<; 

SKODA  ON  AUSCULTATION  "aND  PERCUSSION.   Poet  8vo. 

cloth,  6s. 


%»<w»i»»  ^^^0it^^0t^^^0tti^v^0^ 


MR.   J.    RANALD    MARTIN,    F.R.8. 

THE   INFLUENCE   OF   TROPICAL   CLIMATES  ON  EUEO- 

PEAN  CONSTITUTIONS.  Originally  by  the  late  James  Johnson,  M.D.,  and  now 
entirely  rewritten;  including  Practical  Observations  on  the  Diseases  of  European  Invalids 
on  their  Return  from  Tropical  Climates.    Seventh  Edition.     8vo.  cloth,  16<. 


DR.    MASSY. 


ON  THE  EXAMINATION  OF  EECRUITS;  intended  for  the  Use  of 

Young  Medical  Officers  on  Entering  the  Army.    8vo.  cloth,  5$. 


Mtf>*«'«WI»«N#«MWI#Wl«MM 


DR.    MILLINQEN. 

ON  THE  TREATMENT  AND  MANAGEMENT  OF  THE  IN- 

SANE;   with  Considerations  on  Public  and  Private  Lunatic  Asylums.     18mo.  cloth, 
ii.6d. 


W»^»»%%<^»»V»»»»<^V*'»  »^»^ 


MR.    JOHN    L.    MILTON,    M.R.C.S. 

PRACTICAL    OBSERVATIONS    ON    A    NEW    WAY    OF 

TREATING  GONORRH(£A.    With  some  Remarks  on  the  Cure  of  Inveterate  Cases. 
8vo.  cloth,  5s. 
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DR.    MONRO. 
1. 

REMAEKS   ON   INSANITY  :  its  Nature  and  Treatment.    8vo.  cloth,  6«. 

II. 

REFORM  IN  PRIVATE  LUNATIC  ASYLUMS.    8vo.  cloth,  4*. 


■'  DR.      NOB  LE.  2 

T    ELEMENTS  OF  PSYCHOLOGICAL  MEDICINE:  AN  INTRO-   t 

OUCnON  TO  THB  PBACTICAL  STUDY  OF  INSANITY.  Second  Edition.  8to. 


«s 


MR.  CHURCHILL  S  PUBLICATIONS. 


MR.    J.    NOTTINQHAM.   F.R.C.8. 

I. 

DISEASES     OF    THE    EAR     Illastrated    by  Clinical   Observations. 

8to.  cloth,  12«. 

IL 

PRACTICAL  OBSERVATIONS  ON  CONICAL  CORNEA,  AND 

on  the  Short  Sight,  and  other  Defects  of  Vbion  connected  with  it    8yo.  cloth,  6s, 


«MMM>#«MM«tfl#««Mi#Mttf«N«l«M«* 


MR.    NOURSE,    M.R.C.S. 

TABLES    FOR    STUDENTS.     Price  One  ShUliDg. 

1.  Divisions  and  Classes  of  the  Animal  Kingdom. 

2.  Classes  and  Orders  of  the  Vertebrate  Sub-kingdom. 

3.  Classes  of  the  Vegetable  Kingdom,  according  to  the  Natural  and  Artificial  Systems. 

4.  Table  of  the  Elements,  with  their  Chemical  Equivalents  and  Symbols. 
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MR.    NUNNELEY. 


A  TREATISE  ON  THE  NATURE,  CAUSES,  AND  TREATMENT 

OF  ERYSIPELAS.    8to.  cloth,  10>.  6<<. 
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(©)r£ort   (Etftttoni^. — Edited  by  Dr.  Greenhill. 


I.   ADDRESS  TO  A  MEDICAL  STUDENT.     Second  Edition,  18mo.  cloth,  25.  W. 

IL   PRAYERS  FOR  THE   USE  OF  THE  MEDICAL  PROFESSION.     Second 
Edition,  cloth,  Is.  6d. 

III.  LIFE  OF  SIR  JAMES  STONHOUSE,  BART.,  M.D.     Cloth,  4«.  6(£. 

IV.  ANECDOTA  SYDENHAMIANA.      Second  Edition,  l8mo.  2*. 

y.   LIFE  OF  THOMAS  HARRISON  BURDER,  M.D.      18mo.  cloth,  4*. 
VL   BURDER'S  LETTERS  FROM  A  SENIOR  TO  A  JUNIOR  PHYSICIAN, 

ON    PROHOTINO   THE   RELIGIOUS  WELFARE  OF   HIS   PATIENTS.      18mo.  sewed,  6d, 

VIL   LIFE  OF  GEORGE  CHEYNE,  M.D.      1 8mo.  sewed.  2«.  6d. 
VIII.   HUFELAND  ON   THE   RELATIONS  OF   THE   PHYSICIAN   TO   THE 

SICK,  TO  THE   PUBLIC,  AND  TO   HIS  COLLEAGUES.      I8m0.  sewed,  9d, 

IX.   GISBORNE  ON  THE  DUTIES  OF  PHYSICIANS.     18mo.  sewed,  1*. 

X.   LIFE  OF  CHARLES  BRANDON  TRYE.     l8mo.  sewed.  Is. 

XI.   PERCIVAL*S  MEDICAL  ETHICS.     Third  Edition,  1 8mo.  cloth,  3». 

XIL  CODE  OF  ETHICS  OF  THE  AMERICAN  MEDICAL  ASSOCIATION.  Sd. 

XIIL   WARE  ON  THE  DUTIES  AND  QUALIFICATIONS  OF  PHYSICIANS. 
8^. 

XIV.  MAURICE  ON  THE  RESPONSIBILITIES  OF  MEDICAL  STUDENTS. 

9d. 

XV.  ERASER'S  QUERIES  IN  MEDICAL  ETHICS.     9d. 
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MR.  CHURCHILL  S  PUBLICATIONS. 


DR.   ODLINQ. 

A  COURSE  OF   PRACTICAL  CHEMISTRY.  FOR  THE  USB 

OF   MEDICAL  STUDENTS.    Arranged  with  exprew  reference  to  the  Three  Months' 
Summer  Course.     Post  8vo.  doth,  4«.  6d, 


tft#W*#W«tM«MaM«M^M«tK^^M# 


MR.     P  A  Q  E  T. 

A   DESCRIPTIVE    CATALOGUE    OF    THE    ANATOMICAL 

MUSEUM  OF  ST.  BARTHOLOMEW'S  HOSPITAL.    Vol.  L  Morbid  Anatomy. 
8vo.  cloth,  5«. 

DITTO.      Vol.  II.      Natural  and  Congenitally  Malformed  Structures,  and  Lists  of  the 
Models,  Casts,  Drawings,  and  Diagrams.     5s. 


MR.    LANQ8TON     PARKER. 

THE  MOBERN   TREATMENT  OF   SYPHILITIC  DISEASES, 

both  Primary  and  Secondary;  comprising  the  Treatment  of  Constitutional  and  Confirmed 
Syphilis,  by  a  safe  and  successful  Method.     Third  Edition,  8to.  cloth,  10s. 


»^^^  »a^w»»^«»wi»«»i»m<»M»M» 


MR.    JAMES     PART,    P.R0.8. 

THE  MEDICAL  AND  SURGICAL   POCKET  CASE  BOOK, 

for  the  Registration  of  important  Cases  in  Private  Practice,  and  to  assist  the  Student  of 
Hospital  Practice.     Second  Edition.     3a.  6d. 
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MR.    PETTIQREW,    F.R.8. 

ON     SUPERSTITIONS    connected  with  the   History  and    Practice   of 

Medicine  and  Surgery.     8vo.  cloth,  7s. 


MR.    PIRRIE,    F.R.8.E. 

THE  PRINCIPLES  AND  PRACTICE  OF   SURGERY.    With 

numerous  Engravings  on  Wood.    8vo.  cloth,  2 Is. 


*>«W>MiMtMMM#'«tM«IAaMWMIM« 


PHARMACOPEIA  COLLEGII  REGALIS  MEDICORUM   LON- 

DINENSIS.     8to.  cloth,  9s.;  or  24mo.  5s. 

IXPBIMATUB. 

Hie  liber,  cui  titnlus,  Phak]UOOP<sia  CoLLBon  Rigalis  Midioobux  Loin>nrav8i8. 
^  Datum  ex  JEdibus  CoUegii  in  comitiis  censoriis,  Novembris  Mensis  14**  1850. 

JoHAxvu  Atbxov  Famb,    JF 


DR.   THOMAS    B.  PEACOCK.    M.D. 

ON  THE  INFLUENZA,  OR  EPIDEMIC  CATARRHAL  FEVER    4 

OF  1847-8.     8to.  cloth,  &:  6d. 

DR.    PEREIRA,   F.R.8. 

SELECTA  E  PR^SCRIPTIS.     Twelfth  Edition.     24ino.  cloth,  5*. 


I 


HS.  CHVRCHIU.  B  f  DBLICATIONS. 


PROFESSORS     PLATTNER    i 


MUSPRATT- 


THE  USE  or  THE  BLOWPIPE  IN  THE  EX^IMIXATION  OF 


THE  PRESCELBEE'S  PHlEMACOPOiUi  «i«t«oi,«.llth«M6dl- 

anei  in  tbe  Ijondon  Pb*nDiU»p«eia,  unuigcd  in  Claabei  nccardinft  to  tbcir  Acdon,  with 
their  Cumpoiilian  and  Duu.  By  n  Praciliing  Phjaicion.  Foiutb  Edtltut.  32mo. 
clotb,  2(.  6d.:  roan  luck  (fbr  the  pocket},  3,.  6d. 


DR.   JOHN    ROWLISON     PRETTY. 

AIDS    DttEING    LABOUR,  including  tlie  Administration  of  Chloroform, 

lb<r  Miknagement  of  Placenta  and  Pust-partuoi  UfrnDnhagv.     Fcap,  llvo.  cloth,  4(.  Bit. 


OBSEEVATIONS   UPON    TEI,U)W  FE\T;R,  with  .  Be»ie.  of 

"A    Report   iipoD   the    DisedKs  or  th«    African   Const,  bj  Sir   Wm.  Bukketi  and 
Dr.  Bhtson,"  prating  its  highly  Conlagioaa  Powers,     Post  Bto.  6>, 


DR.    RADOLIFI 


liUPILEPSY,  AND  OTHEE^AFFECTKINS  OF  THE  NEETOUS 

•  ul»iun,  or  Spasm  :  their  Pathology  and 


DR.    F.    H.    RAM8BOTHAM. 

THE  PRINCIPLES  AND  PR.VCTICE  OF  OBSTETRIC  MEDI- 

CINE  AND  SUHCERY.    lUuitrnted  »'itli  On<?  Hiinilred  and  Twenty  Platoi  on  Steel 
and  Wood;  forming  one  thick  hnndionie  volume.     Fourtb  Edition.     8vo,  dolh,  22i. 


DR.     RAM380THAM. 


PRACTICAL  OBSERVATIONS  ON  HIDAVIFERY,  with  a  Selection 

ofCascs.     Second  EdJTJon.     Rvo.cloth,  1'2>. 


DR.   RANKING   Id   DR.   RADCL1PFE. 

HALF-YEARLY  ABSTRACT  OF  THE  MFDICAL  SCIENCES; 

being  n  Practical  nnd  Analytical  Digest  of  the  CoDtenta  of  tbe  PriiicipaJ  British  and  Con- 
tinental Mcdicid  Works  published  in  the  preceding  Half- Year:  tugjether  with  a  Criticnl 
Bepon  of  the  Progres*  of  Medicine  and  tbe  Cullulcral  Scieucei  dnruig  tbe  (luue  period. 
Volumes  1.  t.i  XXIV.,  6.,  6d,  each. 


DR.    OU    BOIS    REYMOND. 

ANIMAL    ELECTRICITY;     Eaitod  by  H.  Besce  Jones,  M.D.,  F.R.8. 

Willi  I'ifiy  Engravings  on  Wood.     Fool«op  Bro.  cloth,  6». 


MR.  CHURCHILL  S  PUBLICATIONS. 


DR.    REYNOLDS. 

THE  DIAGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL 

CORD,  AND  THEIR  APPENDAGES.    8to.  cloth,  8«. 
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MR.     ROBERTON. 


ON  THE  PHYSIOLOGY  AND  DISEASES  OF  WOMEN,  AND 

ON  PRACTICAL  MIDWIFERY.     8™.  cloth,  12». 
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DR.    EVANS    RIADORE,    F.R.C.S.,    F.L.S. 

ON    SPINAL   IRRITATION,   THE  SOURCE   OF  NERVOUS- 

NESS,   INDIGESTION,  AND   FUNCTIONAL   DERANGEMENTS  OF  THE 
PRINCIPAL  ORGANS  OF  THE  BODY.    PostSvo.  cloth,  6*.  W. 

THE    REMEDIAL    INFLUENCE   OF    OXYGEN,    NITROUS 

OXYDE,  AND  OTHER  GASES,  ELECTRICITY,  AND  GALVANISM.    Post 
8yo.  cloth,  5«.  6d, 

UL 

ON  LOCAL  TREATMENT  OF  THE  MUCOUS  MEMBRANE 

OF  THE  THROAT,  for  Cough  and  Broncliitis.    FooUcap  Svo.  cloth,  3s. 

I   ON  MECHANICAL  SUPPORT  TO  THE  RECTUM,  FOR  THE    j 

TREATMENT  OF  PROLAPSUS  AND  HiEMORRHOIDS.    Fcap.  8to.  cloth,  Zt. 


DR.   B.   W.    RICHARDSON. 

THE  HYGIENIC  TREATMENT  OF  PULMONARY  CONSUMP- 

♦  TION.     8vo.  cloth,  5s.  W.  ♦ 
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DR.    W.    H.    ROBERTSON. 

THE   NATURE   AND   TREATMENT   OF   GOUT.  I 

8vo.  cloth,  lOtf.  6d.  i 

II.  I 

A  TREATISE  ON  DIET  AND  REGIMEN.  \ 

Fourth  Edition.    2  vols,  post  8vo.  cloth,  I2t, 


DR.      ROTH. 

ON  MOVEMENTS.  An  Exposition  of  their  Principles  and  Practice,  for  X 
the  CoRiielifNi  ^  the  Tcndenciet  to  Diiease  in  In&ncy,  Childhood,  and  Youth,  and  for  ^ 
te  Con  nf  MHqr  IMid  ^fl%f^*  in  AdolU.    Hlostiated  with  numeroos  EngimTiiigs 
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MR.  CHUKCHILL  a  PCBLICATIONS. 


□  R.    ROWE,     F.8.A. 

NERVOUS    DISEASES,     LIVER    AND    STOMACH    COM- 

PLAINTS,  LOW  SPIRITS,  INDIGESTION.  (iOUT.  ASTHMA,  AND  DIS- 
ORDERS PRODUCED  BY  TROPICAL  CLIMATES.  WnL  Cases.  Fiftecnlh 
Edison.     Fcnp.  Gtd.  2i.  6d. 


OR.   ROVLE,    FJ»,9. 


A  MANUAL  OF  MATERIA  MEDICA  AND  THERAPEUTICS. 


i  on  Wwd,     Third  EJitiun. 


MR.    RUM8EY,    F.R.C-B- 


ESSAYS   ON    STATE   MEDICINR 


MR.    SAVORY. 

A  COMPENDIUM  OF  DOJIESTIC  MEDICINE,  AND  COMPA- 

NION  TO  THE  MEDICINE  CHESI';  coDipriiitig  PEam  Dimlions  for  the  EDiplof- 
oicnl  of  Medicioea,  with  ihcir  PropFitici  and  Dom,  ind  Briif  Uucriplioru  of  iha 
Symplome  and  Trealmenl  of  DittsKt,  and  of  the  Diaordm  incidpnlal  In  InfiuiM  uld 
Children,  with  ■  Selection  d(  the  moit  cffltacioua  PiMcriplioni.  Inlerded  ae  a  Sooree 
of  Enaj  Reference  for  Clere;aicn,  itnd  for  Families  leaiding  ri  ■  Distance  from  Probn- 
■ional  Auisunce.     Fifth  Edition.     \2mo.  cloth,  3i. 


DR.    aCHACHT. 


THE  MICROSCOPE,  AND  ITS  ATPLICATION  TO  VEGETABLE 

ANATOMY  AND  PHYSIOLOGY.     Kiliird  by  Fkkdkrick  Cl-bheIi-,  M.A.     Fcap. 


DR.    SHAPTER. 

THE  HISTORY  OF  THE  CHOLERA  IN  EXETER  IN  1833. 

IUusUbIeJ  with  Map  and  Woodcan.     8to.  cloth,  12<. 


MR.    SHAW,    M.R.C.a. 

THE  MEDICAL  REMEMBRANCER;   OR,   BOOK   OF  EMER- 

GENCIES  ;  in  which  are  conciiiclj  pointed  ont  the  Immediate  Remediea  to  be  adopted 
in  the  First  Momenta  of  Danger  from  Poiaoning,  Drowning,  Apopleij^,  Burnt,  and  other 
Accidents;  with  the  Tests  for  the  Principal  Poiauns,  and  other  luefdl  laisnnaliaD. 
Fourth  Edition.  Edited,  with  Additions,  b;  Jonathan  Hutchinbon,  M.ILCS.  SI^id. 
doth.  Si.  6d. 


OR.    StBSON,    F.R,3. 

HEDIC^VL   ANATOMY,     with  cclourod  Pkics.     Impcrkl  folio.     Fasci- 

cnli  I.  to  V.     Sj.  each. 


««^ 


! 
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i  MR.  8KEY,    F.R.8.  t 

OPERATIVE  STJBGERY ;  with  mustrationB  engraved  on  Wood.     8vo. 

cloth,  12f.  6cf. 
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DR.    8MELUE. 

OBSTETRIC    PLATES :  bdng  a  Selection  from  the  more  Important  and 

Practical  Illustrations  contained  in  the  Original  Work.    With  Anatomical  and  Practical 
Directions.     8vo.  cloth,  5<. 


MR.   HENRY   SMITH,   F.R.O.8. 

ON  STRICTURE  OF  THE  URETHRA.    8vo.  cloth,  7s.  sd. 
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DR.  W.   TYLER    8MITH. 

I. 

THE  PATHOLOGY  AND  TREATMENT  OF  LEUCOERH(EA. 

With  Engravings  on  Wood.    8vo.  cloth,  7«. 
IL 

THE  PERIODOSCOPE,  a  new  Instrument  for  determining  the  Date  of 
Labour,  and  other  Obstetric  Calculations,  with  an  Explanation  of  its  Uses,  and  an  Essay 
on  the  Periodic  Phenomena  attending  Pregnancy  and  Parturition.    8vo.  doth,  4«. 
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DR.    8TANHOPE    TEMP1.EMAN    8PEER. 

PATHOLOGICAL  CHEMISTRY,  IN  ITS  APPLICATION  TO 

THE  PRACTICE  OF  MEDICINE.    Translated  fix>m  the  French  of  MM.  Bioquerbl 
and  RoDiKB.    Byo.  cloth,  12«. 


DR.      8PURQIN. 


LECTURES  ON  MATERIA  MEDICA,  AND  ITS  RELATIONS 

TO  THE  ANIMAL  ECONOMY.    Delivered  before  the  Royal  CoUege  of  Physicians. 
8vo.  cloth,  5«.  6d. 
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MR.    8QUIRE. 


IVIR.     SQUIRE. 

i  THE    PHARMACOPCEU,    (LONDON,    EDINBURGH,    AND 

I  DUBLIN,)  arranged  in  a  convenient  Tabular  Form,  both  to  suit  the  Prescriber  for 

eomparison,  and  the  Dispenser  for  compounding  the  formula ;  with  Notes,  Tests,  and 
Tables.    8vo.  cloth,  I2s, 


1  DR.     8  NOW.  i 

ON   THE    MODE    OF    COMMUNICATION    OF    CHOLERA. 

Second  Edition,  much  Enlarged,  and  Illustrated  with  Maps.    8vo.  cloth,  7«. 
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MR.  CHURCHILL  S  PUBLICATIONS. 


DR.    SNA^AYNE. 

OBSTETRIC  APHORISMS   FOR   THE   USE  OF  STUDENTS 

COMMENCING  MIDWIFERY  PRACTICE.    With  Engravings  on  Wood.     Fcap. 
8vo.  cloth,  3s,  6d. 
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dr.  8teqqall. 
students'  books  for  examination. 

L 

A  MEDICAL  MANUAL  FOR  APOTHECARIES'  HALL  AND  OTHER  MEDICAL 

BOARDS.    Eleventh  Edition.    12mo.  cloth,  lOs. 

u. 

A  MANUAL  FOR  THE  COLLEGE  OF  SURGEONS;  intended  for  the  Use 

of  Candidates  for  Examination  and  Practitioners.     Second  Edition.     I2mo.  cloth,  10«. 

IIL 

GREGORY'S  CONSPECTUS  MEDICINE  THEORETICS.    The  First  Part,  con- 

taming  the  Original  Text,  with  an  Ordo  Verborum,  and  Literal  Translation.      12mo. 
cloUi,  10«. 

IV. 

THE  FIRST  FOUR  BOOKS  OF  CELSUS;   containing  the  Text,  Ordo  Verb-    t 

orom,  and  Translation.    Second  Edition.     12mo.  cloth,  3s. 

V. 

A  TEXT-BOOK  OF  MATERIAMEDICA  AND  THERAPEUTICS.  12mo. doth,  7s. 

VI. 

FIRST  LINES  FOR  CHEMISTS  AND  DRUGGISTS  PREPARING  FOR  Ex- 
amination   AT   THE   PHARMACEUTICAL    SOCIETY.     Second  Edition.     1 
18mo.  cloth,  3s.  6d.  X 
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MR.    STONA^E,    M.R.C.S. 

A    TOXICOLOGICAL    CHART,  exhibiting  at  one  view  the  Symptoms, 

Treatment,  and  Mode  of  Detecting  the  various  Poisons,  Mineral,  Vegetable,  and  AnimaL 
To  which  are  added,  concise  Directions  for  the  Treatment  of  Suspended  Animation. 
Eleventh  Edition.     On  Sheet,  2«.;jnounted  on  Roller,  5«. 
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MR.   TAMP  LIN,    F.R.C.S.E. 

LATEEAL  CURVATURE  OF  THE  SPINE :  its  Causes,  Nature,  and 

Treatment    8vo.  cloth,  is. 


DR.    ALFRED    8.    TAYLOR,    F.R.S. 

I. 


A  MANUAL  OF  MEDICAL  JURISPRUDENCE.     Fifth  Edition. 

jj[  Fcap.  8vo.  cloth,  \2s.  6d.  y 

T  "•  T 

ON    POISONS,   in    relation    to  MEDICAL    JURISPRUDENCE    AND 

MEDICINE.    Fcap.  8vo.  cloth,  12*.  6d. 
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MK.  CHURCHILL  8  PUBLICATIONS. 


DR.   THEOPHILU8    THOMPSON,   F.R.8. 

L 

CLINICAL   LECTUEES    ON   PULMONAEY   CONSUMPTION. 

With  Plates.    8to.  cloth,  7<.  6d. 

LEHSOMIAN  LECTURES  ON  PULMONAEY  CONSUMPTION ; 

with  Remarks  on  Microscopical  Indications,  and  on  Cocoa-nut  OiL    Post  8to.,  2*.  6<L 
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OR.    THOMAS. 

THE  MODERN  PRACTICE  OF  PHYSIC ;  exhibiting  the  Symp- 

toms.  Causes,  Morbid  Appearances,  and  TreatmeDt  of  the  Diseases  of  all  CUmates. 
Eleyenth  Edition.     Reyised  by  Algernon  Frampton,  M.D.    2  vols.  8yo.  doth,  28s. 
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HENRY   THOMPSON,   M.B.  LOND.,   F.R.O.S. 

STRICTURE    OF    THE  URETHRA;    its  Pathology  and  Treatment. 

The  last  Jacksonian  Treatise  of  the  Royal  College  of  Surgeons.     With  Plates.     8yo.     *|[ 
cloth,  lOf. 


DR.    TILT. 

ON    DISEASES    OF    WOMEN    AND   OVAEIAN   INFLAM- 

iMATION  IN  RELATION  TO  MORBID  MENSTRUATION,  STERILITY,  , 
PELVIC  TUMOURS,  AND  AFFECTIONS  OF  THE  WOMB.  Second  Edition.  1 
8vo.  cloth,  9».  X 

IL 

THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISEASE:  a 

Practical  Treatise  on  the  Nervous  and  other  Affections  incidental  to  Women  at  the  Decline 
of  Life.     Second  Edition.     8to.  cloth,  6«. 


^m0mm0>m0mm0m0mmm0>0m0 


DR.  ROBERT   B.  TODD,  F.R.8. 

I. 

CLINICAL  LECTURES  ON  PARALYSIS,  DISEASES  OF  THE 

BRAIN,  and  other  AFFECTIONS  of  the  NERVOUS  SYSTEM.     Second  Edition. 
Foolscap  8yo.  cloth,  6«. 

II. 

CLINICAL   LECTURES   ON  CERTAIN  DISEASES  OF  THE 

URINARY   ORGANS,  AND  ON  DROPSIES.    Fcap.  8to.  cloth,  6.. 
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jf  MR.   JOSEPH    TOYNBEE,    F.R.8.  jt 

\    A  DESCRIPTIVE  CATALOGUE  OF  PREPARATIONS  ILLUS-    t 

A  TRATIVE  OF  THE   DISEASES  OF  THE   EAR,  IN   HIS  MUSEUM.    8yo.     \ 

A  cloth,  5f .  ^k> 
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MR.    SAMUEL    TUKE. 

DE.  JACOBI  ON  THE  CONSTRUCTION  AND  MANAGEMENT 

OF  HOSPITALS  FOR  THE  INSANK     Translated  fipom  the  Gennan.     With  In- 
troductory  Observations  by  the  Editor.     With  Plates.     8to.  cloth,  9$, 
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DR.    DANIE1.    H.    TUKE. 


THE  PRIZE  ESSAY  ON   THE   PROGRESSIVE   CHANGES 

WHICH   HAVE  TAKEN  PLACE,  SINCE  THE  TIME  OF  PINEL,  IN  THE 
MORAL  MANAGEMENT  OF  THE  INSANE.     8vo.  cloth,  2«.  6rf. 
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DR.    TURNBULL. 


A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION;  and  on  the  Causes  and  Treatment  of  Indigestion,  &c     8to. 
doth,  6«. 
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DR.    UNDERWOOD. 


TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Tenth  Edition, 

with  Additions  and  Corrections  by  Hbnrt  Davixs,  M.D.    8vo.  doth,  15t. 


YESTIGES  OF  THE  NATURAL  HISTORY  OF  CREATION. 

Tenth  Edition.     Illustrated  with  100  Engravings  on  Wood.     8yo.  cloth,  12fc  6d. 

BY  THE  SAME  AUTHOR. 

EXPLANATIONS:  A  SEQUEL  TO  "VESTIGES." 

Second  Edition.     Post  8yo.  cloth,  5s, 
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DR.    UNQER. 

BOTANICAL    LETTERS.      Translated  by  Dr.   B.  Paul.      Nnmerons 

Woodcuts.     Post  8vo.,  5^. 


■<^»>*^»»*N»W<W»»^i»»>^#»^^» 


DR.    VAN    OVEN. 


f    ON  THE  DECLINE  OF  LIFE  IN  HEALTH  AND  DISEASE ; 

t  being  an  Attempt  to  Investigate  the  Causes  of  LONGEVITY,  and  the  Best  Means  of 
Attaining  a  Healthfiil  Old  Age.    8vo.  cloth,  10«.  6d. 
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MR.   NA^ADE,    F.R.O.S. 

STRICTURE    OF    THE   URETHRA;    its   CompUcationa  and   Effects. 

With  Practical  Obserrations  on  its  Causes,  Symptoms,  and  Treatment;  and  on  a  Safe 
and  Efficient  Mode  of  Treating  its  more  Intractable  Forms.    8to.  cloth,  5f. 
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DR.     NA^AQSTAFF. 

J  DISEASES  OF  THE   MUCOUS   MEMBRANE  OF  ' 

THROAT,  and  their  Treatment  by  Topical  Medication.    Post  8yo.  doth,  4«.  6<2. 


MR.    HAYNES    WALTON,   F.R.03. 

OPERATIVE    OPHTHALMIC     SURGERY.      With   Engravings  on 

Wood.     8vo.  cloth,  18«. 
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DR.    NA^ARDROP. 


f  ON  DISEASES  OF  THE  HEART.   8vo.  cloth,  12*.  t 
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fDR.    EBEN.    NA^ATSON,    A.M.  ^ 

ON  THE  TOPICAL  MEDICATION  OF  THE   LARYNX  IN  f 

CERTAIN   DISEASES   OF   THE   RESPIRATORY   AND   VOCAL   ORGANS.  J 

1            8yo.  cloth,  5s,  k 

DR.   WEBER. 

A  CLINICAL  HAND-BOOK  OF  AUSCULTATION  AND  PER- 

CUSSION.    Translated  by  John  Cocklb,  M.D.    5«. 
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DR.    NA^EQQ. 

OBSERVATIONS  RELATING  TO  THE  SCIENCE  AND  ART 

OF  MEDICINE.    8vo.  cloth,  8». 


MR.    T.    SPENCER    \A^ELLS,     F.R.O.S. 

PRACTICAL  OBSERVATIONS  ON  GOUT  AND  ITS  COMPLI- 

CATIONS,  and  on  the  Treatment  of  Joints  Stiffened  by  Qouty  Deposits.    Foolscap  8?o. 
cloth,  59. 
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DR.     \A/EST. 


j[  LECTURES  ON  THE  DISEASES  OF  WOMEN.  8to.  cloth.  10*.  sd. 


MR.  CHURCHILL  S  PUBLICATIONS. 


*  MR.   WHEELER.  * 

HAND-BOOK    OF    MATOM    FOR    STUDENTS    OF    THE 

FINE  ARTS.    New  Edition,  with  Engnyings  on  Wood.    Fcap.  8to.,  2f.  6d, 
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DR.    NA^HITEHEAD,    F.R.O.8. 

ON  THE  TRANSMISSION  FROM  PARENT  TO  OFFSPRING 

OF  SOME  FORMS  OF  DISEASE,  AND  OF  MORBID  TAINTS  AND 
TENDENCIES.    8vo.  cloth,  10>.  6d. 

THE   CAUSES    AND    TREATMENT   OF   ABORTION    AND 

STERILITY :  being  the  result  of  an  extended  Practical  Inquiry  into  the  Physiological 
and  Morbid  Conditions  of  the  Uterus,  with  reference  especially  to  Leucorrhoeal  Affec- 
tions, and  the  Diseases  of  Menstruation.    8vo.  cloth,  125. 


H*#N<»»>#l^»#^<i*  ^<»#N^^ 


OR.   WILLIAMS,   F.R.S. 

PRINCIPLES    OF    MEDICINE:    An  Elementary  view  of  the  Causes, 

Nature,   Treatment,   Diagnosis,  and   Prognosis,  of  Disease.     With  brief  Remarks   on 
Hygienics,  or  the  Preservation  of  Health.    The  Third  Edition.     8yo.  cloth,  16». 
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DR.  JOHN    CALTHROP    WILLIAMS. 

PRACTICAL    OBSERVATIONS   ON    NERVOUS   AND   SYM- 

PATHETIC   PALPITATION   OF  THE   HEART,  as  weU  as  on  Palpitation  the 
Result  of  Organic  Disease.    Second  Edition,  dvo.  cloth,  6s. 
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DR.    JOSEPH    WILLIAMS. 


INSANITY  :    its    Causes,    Prevention,   and    Cure ;    including  Apoplexy, 
Epilepsy,  and  Congestion  of  the  Brain.    Second  Edition.    Post  8vo.  cloth,  IO9.  6d, 
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DR.    J.    HUME    NA^ILLIAMS. 

UNSOUNDNESS  OF  MIND,  IN  ITS  MEDICAL  AND  LEGAL 

CONSIDERATIONS.    8to.  cloth,  7«.  6d. 
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DR.    HENRY    Q.    NA^RIQHT. 

HEADACHES  ;  their  Causes  and  their  Cure.   Second  Edition.   Fcap.  8vo. 


2«.  6d. 
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MR.  CHURCHILL  S  PUBLICATIONS. 


MR.    ERASMUS    NA^ILSON.    F.R.8. 

THE  ANATOMIST'S  VADE-MECUM :  A  SYSTEM  OF  HUMAN 

ANATOMY.     With  nomerouB  lUastrations  on  Wood.     Sixth  Edition.     Foolscap  8yo. 
clo^  I2s,  6d. 

II. 

DISEASES  OF  THE  SKIN :  a  Practical  and  Theoretical  Treatise  on 
the  DIAGNOSIS,  PATHOLOGY,  and  TREATMENT  OF  CUTANEOUS  DIS- 
EASES.    Fourth  Edition.    8vo.  cloth,  16«. 

Thk  same  Work  ;  illustrated  with  finely  executed  Engravings  on  Steel,  accurately 
coloured.     8vo.  cloth,  34«. 

III. 

HEALTHY  SKIN  :  a  Treatise  on  the  Management  of  the  Skin  and  Hair 
in  relation  to  Health.     Fifth  Edition.     Foolscap  8to.  2«.  6</. 

PORTRAITS  OF  DISEASES  OF  THE  SKIN.    Folio.  FascicnU  i. 

to  XII.,  completing  the  Work.     209.  each. 

V. 

i    ON    SYPHILIS,    CONSTITUTIONAL    AND    HEREDITARY;  -. 

AND   ON   SYPHILITIC   ERUPTIONS.    With  Four  Coloured  Plates.    8vo.  cloth,    f 
16*.  ♦ 


DR.   FORBES    WINSLONA/.    D.CL.    OXON. 

I. 

LEHSOMIAN  LECTURES  ON  INSANITY.    8vo.  cloth,  5». 


II. 


A  SYNOPSIS  OF  THE  LAW  OF   LUNACY ;    as  far  aa  it  relates 

to  the  Organization  and  Management  of  Private  Asylums  for  the  Care  and  Treatment  of 
the  Insane.     In  the  form  of  a  Chart,  varnished,  mounted  on  canvas  and  rollers,  price  6«. 
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DR.  Q.  C.  WITTSTEIN. 


PRACTICAL  PHARMACEUTICAL  CHEMISTRY:  An  Explanation 

of  Chemical  and  Pharmaceutical  Processes,  with  the  Methods  of  Testing  the  Purity  of 
the  Preparations,  deduced  from  Original  Experiments.  Translated  from  the  Second 
German  Edition,  by  Stsphsn  Darby.     18mo.  cloth,  Gs, 
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MR.    YEARSLEY. 

DEAFNESS  PRACTICALLY  ILLUSTRATED  ;  being  an  Exposition 

of  Original  Views  as  to  the  Causes  and  Treatment  of  Diseases  of  the  Ear.     Fourth 
Edition.     Foolscap  8vo.,  2«.  6d. 

XL 

ON  THE  ENLARGED  TONSIL  AND  ELONGATED  UYULA, 

and  other  Morbid  Conditions  of  the  Throat     Sixth  Edition.     8yo.  cloth,  5<. 
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CHURCHILL'S    SEDIEg   OF   MANUALS. 

We  hm  itivir  Mr.  ChurLhill  pnbUt  thniik*  for  ibe  pnuliTe  benefit  coatemd  a 
■■---■  tht  *.Tif!.  of  bcnuiiful  nnd  thi^np  Muijiuila  which  bi>ar  his  iniftiiiL'-J 
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DR.    BARLOW. 

A    MANUAL    OF    THE    PRACTICE    OF    MEDICINE. 


DR.  GOLDING  BIRD.  F.R.S..  and  C1L4RLES  BROOKE,  M.a  CanWh.  F.R.S. 
ELEMENTS   OF   NATURAL   PHILOSOPHY; 

Being  bo  Eipgrimaiuil  tDUnduclian  to  tbn  Stiuly  of  tbe  Phyucal  Si^iei 


DR.  CARPENTER,  F.aS. 
A   MANUAL   OF   PHYSIOLOGY. 

]  nunii^roui  lUuiiralions  on  S[pi>l  und  Wood.      I'hir.l  Edition.     Fcap.H^'n.cIoth,  \2 

THE    MICROSCOPe"aND*7tS    REVELATIONS. 

Wilh  nnmcrnus  Kngravitigt  on  Wotid.     Fcip.  Bin.  cloih.  12*.  6J. 


MR.  FERGUSSON,  F.R.S.E. 
A  SYSTEM    OF   PRACTICAL   SURGERY. 

lumiToui  lllmlrationi  on  Wond.     Third  Edition.     Fcap.  Rtd.  doth,  12(.&l, 
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MR.  FOWNES.  PH.D.,  F,R.S. 

A    MANUAL    OF    CHEMISTRY. 

LTOUS  Illustrations  on  Wood.     Slsth  Eilition.     Fcnp.  Uvo.  el 
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MR.  WHARTON  JONES,  F.R.S. 
A    MANUAL  OF  OPHTHALMIC   MEDICINE   &   SURGER^ 

^\'ilh  Co1aun>d  EnflmTin)tii  on  St«l,and  Uluilnitionii  on  Wood. 
SMond  Edition.     Fcnp.  Hvo.  doth,  lij.  S,/. 

Dr.  IIANDFIELD  JONES,  F.R.S,,   ,t   Dr.  EDWARD    fl.   SIEVEKIKG. 
A    MANUAL    OF    PATHOLOGICAL    ANATOMY. 

IHiutnted  vith  numoroiu  KngrayingB  on  Wood.      Fnolvap  Hvo.,  cloth,  l~2i.  Sd. 

DR.  ROYLF,,  F.R.S.,  and  DR.  HEADI-AND,  F.L.S, 
A     MANUAL     OF     M  ATERI A-M  ED  ICA. 

With  numarous  Ilimtnitioin  on  Wood.     Third  Edition.      Fcap.  flvo.  cloth.     12..  Gd. 
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